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YOUR CHOICE-smart either way 

• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format — software selectable 

• High resolution 7x12 matrix characters — P-31 green phosphor 

• Upper/lower case character set — plus graphics character set 

• 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

• Internal editing functions — insert, delete, scroll, roll, slide, etc. 

• Parallel printer I/O port 

• 50 to 38,400 baud operation — programmable 

• Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212— twelve-inch diagnooal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PROOUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 
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-ITEMS SUBMITTED FOR PUBLICATION - 
(Letters to the Editor for Publication) All letters to the 
Editor' should be substantiated by facts. Opinions should 
be indicated as such. All tetters must be signed We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter Your name may be withheld upon request. If you 
have had a good expenence with a 6800 vendor please 
put it in a letter If the experience was bad put that in a 
letter also. Remember, if you tell us who they are then it is 
only fair that your name not 4 be withheld. This means that 
all letters published, of a critical nature, cannot have a 
name withheld. We will attempt to publish verbatim' 
letters that are composed using good taste.' We reserve 
the right to define (for 68* Micro) what constitutes good 
taste.' 

(Articles and items submitted for publication) Please, 
always include your full name, address, and telephone 
number Date and number all sheets. TYPE them if you 
can. poorly handwritten copy is sometimes the difference 
between go, no-go. Ail items should be on 8X11 inch, 
white paper Most all art work will be reproduced photo- 
graphically, this includes all listings, diagrams and other 
non-text material. All typewritten copy should be done 
with a NEW RIBBON. All hand drawn art should be black 
on white paper. Please no hand written code items over 
50 bytes. Neatly typed copy will be directly reproduced. 
Column width should be 3V* inches. 

(Advertising) Any Classified: Maximum 20 words. All 
single letters and/or numbers will be considered one (1) 
word. No Commercial or Business Type Classified 
advertising; Classified ads will be published in our 
standard format. Classified ads $7.50 one time run, paid 
in advance. 

Commercial and/or Business advertisers please write 
or phone for current rate sheet and publication lag time. 




64K BYTE STATIC RAM BOARD $638.67 

for 6800 and 6809 systems using the SS-50/SS50C bus 

also available: 

56K $578.57 

48K $518.47 

32K $398.37 

24K $348.27 

All versions have gold bus connectors and are 
fully socketed, assembled, burned In, and tested. 
Versions with less than 64K can be expanded at 
any time by adding additional RAM chips. 

FEATURES: 

• ADDRESSABLE in two 32K sections with separate regular and extended address decoding for each section. 
Each section can be addressed to any 32K boundary in the address range (1M Byte with extended addressing). 
Each 32K section is divided into four8K blocks that can be individually enabled or disabled. Disabled sections do 
not occupy address space. 

• FULLY STATIC MEMORY does not require complicated refresh timing or clocks fordata retention. Compati- 
ble with any of the 6800/6809 DMA techniques. 

• GUARANTEED 2Mhz. OPERATION uses high speed (200 ns.) memory with no wait states or clock stretching 
required. 

• LOW POWER NMOS RAM requires less than 3/4 AMP (750 ma) typical at 8V, for a fully populated 64K board. 

Also Available: 

NON-VOLATILE 64K BYTE CMOS STATIC RAM BOARDS with BATTERY BACK-UP 
With all the versatility of the above boards - PLUS! 

• NON-VOLATILE MEMORY with built in battery back-up. Retains data even with system power removed. 
With the battery fully charged, data remains intact for a minimum of 21 days. 

• ULTRA-LOW POWER CMOS RAM requires less than 1/4 AMP (250 ma) typical at 8V for a fully populated 64K board. 

• LOW BUS VOLTAGE DETECTION inhibits memory access during power up and power down to prevent false 
writes to the memory. 

• WRITE PROTECT SWITCH permits the entire board to be write protected for PROM/ROM emulation and 
software debugging. 

64K $988.64 56K $894.56 32K $648.36 



NEW! 



30 PIN SINGLE PORT SYNCHRONOUS AND ASYNCHRONOUS I/O BOARDS 
with selectable RS-232C, RS-423, and RS-422 Input/output. 



Versions available using: 

• 6850 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER(ACIA) r Contact GIMIX for 

• 6852 SYNCHRONOUS SERIAL DATA ADAPTER (SSDA) < information on pricing 

• 6854 ADVANCED DATA LINK CONTROLLER (ADLC) land availability. 
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TttB Company that dwUvBrs 
Quality Electronic products since 1975* 

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312) 927-5510 • TWX 910-22V4055 






SEE GHOST AD PAGES 54, 59, 64 



Does timesharing on a small system make sense? 
It does with OS-9 Level Onel 



Now two (or more) acts can start your 
microcomputer stage You will no longer have to 
walk away from your computer while it is busy 
running a long program. Because OS-9 ts a 
multitasking operating system, you can be run- 
ning a BASIC pro&am while editing a PASCAL 
pngram. for example. This lels you make more 
efficient use of your time and your system, even 
if you only use one terminal. If y»ur application 
requires multiple, independent terminals, •ne 
OS >9 system can do the work of several single* 
user systems 

The convenience of mn 
advanced operating system 

Sophistication does not require complexity. Many 
OS-9 users say that it is actually easier to use 
than the older 68lXMype operating systems. Con- 
sider how easy it is to run multiple pro-ams; to 
run a program y«u just type its name and hit 
'return.' To run a program as a separate job, you 
type Its twne, an 'Sl character, then hit return. 
The program runs as usual, but OS-9 comes back 
immediately and is ready for your next command. 
Simple commands let you see each program's 
status, set its priority, or abort it. 



The file management system has fast, byte- 
addnasable random-and seqoentialaccess files. 
The tree-structured multiple directory system lets 
you create separate disk directories for each 
user, project or application. Command line \K) 
file redirection means yuu specify what device 
andta files a program will use when you run rt 
t*rt wlten you write it. 
Efficiency and 
hardware versatility 

No other operating system can run on such a 
broad range of hardware: the overall RAM re- 
quirement for Level One is 32K to 56K RAM, 
Memory utilization is superlative because 0S»9 
lets multiple tasks "share* the same reentrant 
program, Tor example, if two users run 
BASICS, only one ''copy" is actually loaded in* 
to memory. The Level Two version of OS-9 can 
utilize up to a megabyte of memory on 
systems having memory management 
hardware (both versions come with 
complete timesharing suppoitJ 

OS-9's device independent I/O 
system can handle almost any number 
and combination of I/O devices: five or 



eight inch diskettes. Winchester disks, disk car- 
tridges, serial and parallel ports, memory- 
mapped vide* displays, ami more. Microwan? of. 
fets a large selection of "stock** device mtertface 
software modules, or you can create yvur own: 
all the information you need is in the manuals. 

Excellent support and 
documentation 

Each OS-9 package comes with a User's Manual 
and a System Programmer's Manual that cover 
every aspect of OS-9. If you have special re- 
quirements, you can even purchase the Source 
Code for most of OS9 and related software. At 
Microware we take pride in offering the best 
customer support in the business. Technical ad* 
vice and assistance by phone, mail or telex is 
available during all business hours. 

Superb software tools 

^^= In addition to BASIC09, Microware 
E offer* PASCAL. Interactive 
Assembler. Macr* Text Editor. 
Stylograph. Word JYoccssur. Interac* 
live Debugger, and coming soon, 
COBOL, and C language compilers. 



BASIC09 has a dual personality. 

One craves meat-and-potefCoes BASIC. 

The other prefers Programme ala Pascal. 



Some people say MASK yV* 1$ really a PASCAL 
m disguise, otheis say it's still BASIC. Youll 
understand this delightful dilemma when you 
look al both versions of I lie "bubble soil" pro- 
gram shown below: both can be run by 
BASIC4&. The program on top is unstructured 
and hard to understand, but it's traditional 
BASIC. The program on the bottom is well- 
structured and easy to follow, a virtue of 
PASCAL With HAS1C09 you can program 
either way. or mix the best of both. It's like (jel- 
ling two languages for the pr.ee of one. 



SORT AN ARRAY 
IN ASCENDING SEQUENCE 



90 


OIM A(5) 


100 


1-5 


no 


IF 1-1 THEN 200 


120 


POR J-l TOI-1 


130 


IF A<JK-AU+1)THEN 170 


140 


T-AlUl) 


150 


AU + n-AU) 


160 


AUI-T 


170 


NEXT J 


180 


l-l-l 


190 


GOTO 1 10 


200 


RETURN 



DIM aroytSr 
outer-* 5 

WHILEouter>l DO 
outer -«utcr- I 
POR inner- 1 TO outer 
IF arraytmner»-anaytmner+ 1) THEN 
temp-anay<inner+ J I 
array<mner4 U-arravtinner) 
array(inncr)-temp 
ENDIF 
NEXT inner 
ENDWHILE 
RETURN 



Makes programs better 

BASIC09 has five kinds of loop structures 
WHILE . . IX). REPEAT . . UNTIL. 
LOOP . . ENDIjOOP. FOR , NEXT and 
IF . THEN . . ELSE. If one of the five built in 
data types (byte, integer, real string, and 
boolean* doesn't suit the problem, you can make 
a new one of your liking with the TYPE slate* 
menL Need a trey, linked list, or symbol table? 
Complex nonreclangular data structures using 
any combination of data types are easy to define. 
Modular programming ba-aks down large pn>- 
grams to smaller, more manageable elements. 
BASICS or machine language recursion plus 
parameter passing to any other BASIC09 or 
machine language procedure. There ii a com- 
plete set of statements for device-independent 
sequential or random I/O, plus a superlative 
PRINT USING system. 

Makes programs faster 

No full-feature BASIC for any 8-bil 
microprocessor is faster than BASIC09. because 
it is an interactive compiler. As each pro&am 
liiie is entered, it is instantly compiled to a 
imaiJeT, faster form. Because BASICS 
automatically converts programs back to original 
"source" form for listing, it is as fnendly and 
easy-to-use as trad/Mortal interpreter BASICS. 
Each procedure can be independently compiled 
to posiUon-inder^ndent. reentrant. ROMable for- 
mat. Microware developed a new ultra-fast 
9-digit-acoiracy floating point math system just 
for BASIC09. And if that's still not fast enough. 
there's BYTE and INTEGER arithmetic. — 



full-feature string AND bne-number oriented text 
editor. If you make a mistake. BASIC09 tells ywu 
instantly. Stringoriented commands such as 
search, change, change all oecurance*. delete, 
and insert can be used on programs with or 
without line numbers. There's an automatic line 
renumbering function too* 

Features 

that make programs 

easy to test 

Debugging often takes longer than writing a pro- 
gram. That's why BASIC09's integral high-level 
debugger sets <t apail from all other compiled 
OR interleave languages. The TRACE com- 
mand shows you each statement executed in 
liASIC form, plus the result of any expression 
evaluation. STEP lets you run one or more 
statements at a time. LET and PRINT allow you 
to examine or change the values of variables, by 
name. STATE lists procedure calling order. And 
there are nine other debug commands. If you 
need to correct a pro-am. you can edit recom- 
pile, and rerun it m seconds. 



Microware software is available for most 
popular 6W9 computer systems. 

Write or call for our free catalog. We accept 
phone orders and MasterCard and VISA orders. 

<JS-*t a a rrudtrmiri of .iffraw, HASKW is a 
irtskmvtfc of Uinottxm? end ihMtxvk. 



Features 

that make programs 

easier to write 

The compiler is integrated with a 



MICROWARE, 



Microware Systems Corporation 

5835 Grand Ave., Des Moines. IA 50312 

(51 5) 279-8844 Telex 910-520-2535 



CIS COBOL: 



The Natural Choice 
For Business Software 




COBOL has 
been the uni- 
versal business 
programming stan- 
dard for nearly two 
decades. COBOL is rich in 
commercially-oriented facilities, It has 
powerful file handling, formatted 
printing, and data structure capabili- 
ties. It is Knglish-like. so that pro- 
grams are easy to read and maintain. 
By far, most organizations use 
COBOL as their main business pro- 
gramming language. One effect of this 
is that more professional business 
programmers know and use COBOL 
and the best business application soft- 
ware is written in COBOL. 

Microware has develoj>ed the 6809 
version of Micro Focus's proven CIS 
COBOL compiler to allow you to run 
ANSI 1974 standard COBOL on your 
OS-9 based computer system. It's been 
certified as such by the U.S. General 
Services Administration, following 
stringent testing. This assures that 
CIS COBOL is compatable with stand- 
ard minicomputer or mainframe 
COBOLs. And CIS COBOL has been 
proven on thousands of micro and 
mini systems all over the world. 

Stability is an important advantage 



of COBOL. Unlike some other lan- 
guages, a firm standard has been 
established. Because of this, COBOL 
programs can be transferred from one 
machine to another with a minimum 
of modifications. COBOL users can 
take advantage of the mass of existing 
programs written in COBOL. 

CIS stands for Compact, Interactive, 
and Standard— the most desirable 
qualities for microcomputer COBOL. 
And CIS COBOL offers you much 
more! It has been specially designed 
for interactive operation and efficient 
use on small computers. CIS COBOL 
has multi-user capability that allows 
more than one COBOL program to 
be run simultaneously. CIS COBOL 
extensions for conversational applica- 
tions, screen control, interactive de- 
bugging, and OS-9s device-independ- 
ent I/O system. 

CIS COBOLs optional 
FORMS 2 program generator 
eliminates the need to write 
simple data entry and inquiry 
programs. It lets you build a 




screen layout on line at 
the CRT. then automat- 
ically generates 
COBOL source code 
programs from your 
screen definitions. Or you can use it 
to create the interactive screen han- 
dling portions of more complex pro- 
grams. 

CIS COBOL and FORMS 2 can be 
used with any disk-based 6809 com- 
puter system having at least 48K of 
user RAM running Microware's OS-9 
l^vel One or OS-9 Level Two operat- 
ing systems. 

If you need to create business ap- 
plications. COBOL is your natural 
choice. And if you want to run 
COBOL on your 6809 system— or 
want easy to use interactive business 
programming facilities— that means 
6809 CIS COBOL. 

Write or call for our free catalog. We 
accept phone orders and MasterCard 
and VISA orders. 

i'/S a mH ts if trademark of */*n> Foci*, he. 
<HH is a ftulm/f* uf Mtcou^nv 
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OS-9 PASCAL: 



A New Programming Tool 

For Experts 




Why bather with time- consuming and 
error-prone assembly language when 
you can create elegant, structured 
Pascal programs using a powerful 
ISO-standard native code compiler? 
Microware's new OS-9 Pascal has all 
the features you need to handle the 
most demanding system and 
application programming tasks with 
ease. 

Generates both 
native code and P-code 

With OS-9 Pascal you don't have to 
make that difficult choice between 
easy-to-use P-code Pascal or fast 
native-code Pascal. You can compile 
your Pascal program to pure 6809 
assembly language source code. OS 9 
Pascal performs extensive local and 
global c^de optimization which results 
in incredibly fast and compact machine 
language programs. Or if you prefer, 
OS-9 Pascal can generate P-c»de for 
interpretive execution to simplify pro 
gram debugging and testing. There's 
also a Virtual Memory P-code Inter- 
preter that can run huge Pascal pro- 
grams that other microcomputers cant 
touch. In fact, you can run programs 
using any combination of P-code, com- 
piled machine language, or handwrit- 
ten assembly language procedures. 



ISO Standard Pascal Plus 

OS-9 Pascal conforms to the ISM) in- 
dustry standard for Pascal so you are 
assured of portability to or from any 
other computer that uses standard 
Pascal. OS 9 Pascal protects your soft 
ware investment and gives you access 
to a vast b*dy of existing Pascal sort- 
ware. Beyond the standard, we've 
added natural extensions to OS 9 
Pascal to make it even more versatile, 
such as: relaxed identifier syntax; 
separate procedure compilation; ran- 
dom access file and interactive I/O: 
bitwise logical operators; run- 
time error handling; and 
much more. And because it 
runs under OS-9. it is inher- 
ently multiuser and multi- 
tasking. 



A complete tool kit 

OS 9 Pascal is a complete 
integrated Pascal environment 
for OS 9 that includes a compre- 
hensive library of Pascal tools: a 
compiler, three P-code interpret- 
ers, a machine-language translator, 
linkage editor, cross-reference 
generator, and more. In short, 
everything you need for efficient, con- 
venient Pascal programming. 

It's available now 

OS-9 Pascal is now available off-the- 
shelf in all OS-9 disk formats. It can 
be used on any disk-based 680§ com- 
puter running OS-9 Level One or Lev- 
el Two. Kach OS-9 Pascal package in- 
cludes the compiler, machine language 
translator. P-code interpreters, run- 
time support packages, linkage editor, 
demonstration programs, and a com- 
prehensive 120-page Users Manual. 
Write or call for our free catalog. We 
accept phone orders and MasterCard 
and VISA orders. 

fiVJ l\u*ai and rtS-u art rratknuifc* ** Micmwart- 
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DATABASE MANAGEMENT 





THAT 




» • 



LTALL! 



DATAMAN ♦ combines the capabilities of 
DATAMAN, DATARAND and DATACALC. It has 
been redeveloped from the ground up after over 
12 months of experience with the DATAMAN 
system. DATAMAN + is a powerful RANDOM 
Database Management system under FLEX, 
UNIFLEXandOS*9. 

DATAMAN + is for BUSINESS systems with 
56K user ram. You can use DATAMAN + for 
inventory control, work scheduling, mailing lists, 
sales reports and much more. The powerful 
report writer lets you create invoices, 
statements, form letters, and any other type of 
report your business needs. You can perform 
calculations with your data and print out the 
results. Special printer handling allows use of 
any size column output, not just 80 and 132. 

DATAMAN ♦ is password protected at the 
menu level so that redundent password prompts 
are eliminated. We've added the human touch 
with the use of the operators name and 
calculator style input. DATAMAN ♦ checks for 
valid data types on input thus eliminating 
erroneous data in your database. 

DATAMAN + 's report writer has added 
intelligence so that separate select programs 
need not be run to create different reports from 
the same database. As a matter of fact, the 
report writer is so flexible that you can use it to 
create invoices, statements, even form letters 
using data from the database. You can even 
perform calculations with the data and put the 
results in the report. 

Setting up your system to run DATAMAN + is 
very easy and automatic. The entire system has 
been designed with the inexperienced user in 



mind. The operation of the system Is so easy 
that although a manual is provided none is 
required to run DATAMAN*. 

It's easy to create databases and reports with 
DATAMAN*. Full editing capability has been 
added to make it a snap. DATAMAN ♦ is the 
first truly RANDOM DBM system to allow any 
size record and any number of fields. 

Modifying DATAMAN* Is easy because 
DATAMAN ♦ comes with every line of source on 
disk! and an easy to use manual with sections 
on each program for the programmer who wants 
to make modifications or customize it. 

An upgrade will be available for users with 

DATAMAN. 

FLEX version available In December. $199.95 

UnlFLEX and 05-9 versions soon thereafter. 

ONE PROGRAM 
THAT DOES IT ALL! 




L 



FRANK HOGG LABORATORY, INC, 

130 MIDTOWN PLAZA • SYRACUSE NEW YORK 13210 • {315)474-7856 




H FLEX COMPATIBLE FORTH 




X-POtTK HIWS 
COMING SOON . . , 
OSBOflNI GENERAL 1 1 DO It in X-*OtTH for filX and OS-9 

Thit it the lama 0/L program Ihat yog vtuolly tee in BASiCbuf with fha 

(peed odvonrooa of X^FORf H ond of court* runt much Jotter ihon th« BASIC 

vertion H dooi NOT raqyira XFORTH to rvn. 

META.X. FORTH 

Thii pockoge will toke on X-FORTH piogrom ond compile il into objeetcode 

for ony procettor Thi* miont thot fOv conu(*X ^OKTH to craote proQrorm 

for other computer* The code produced J* romobfe 

OS.9 FORTH 

We ore Idiiing X-FORTH ond pitting it on OS 9 Thii will mean that 

pragramt written rn X-FORTH will run on both FLEX ond 05-9 with minimal 

chongei 

X-FOffTH NOTfS 

If you ore contidering buying FORTH, then you oreprobobly trying to decide 

which one of the two that ore avoiloble for the 66XX to chooie Well, 

perhopi I con help by telling you tome of the more mO|or differences 

between the rvo, 

XFORTH runt in the FLEX (or OS 9) environment jutt like 8 ASIC oi ony other 

FtEX program The filet thor if utet ore the tame oi ony other FlEX 

program. Thit makei it compatible with other progrorm or ulilifieithaf you 

moy hove. The other FORTH it not. (tee Ron Anderton*] cofymnj) 



By Charkt (Chuck) Eaker. Ph.D 



X-FORTH ot SI 49, 95 it more or leu the tome package thot you get for 
5250 00 for the other FORTH That it $100 05 leu. 

XFORTH it foster, obout 75% f otter, olthougk exact timing lettt hoven'i 
been run yei The reoton X»FORTHit fo Merit become wecorfedmonyof the 
important things in oiiembler, not high level FORTH 
X -FORTH documentation it without a doubt the bett thot't avQrloble for any 
FORTH on any computer The monuol** divided into fovr mojor taction* The 
fir*t taction {oppro* 100 poget) ito veiy good tutor ol on FORTH in generol 
ond givet the firtt time uter o feel for the tyitem The second lection 
opprox 60 poget) goat into the extentiom thot were added for FLEX Th* 
third taction, the uteri monuol (opprox 130 pagei) it the port you will ute 
the motr Suppote you wonted to work with tiring*, all you do it look in the 
lection on tfring operotiont for oil the informohon )«u would nepd Eoch 
section exploit in eoty to undertiond termt how eoch word worktand how 
to ute it The lott tection it the glcmcy (appro* 66 poget) All the word* 
deicr<bed in the uteri monuol ore lined olphobeticolfy with complete 
detcnpttont 
THE FUTURE 

XFORTH wifl be out mop? oppficotiom language in the Mure Life »i loo 
thort for I ASIC- We ore plonnmgo complete butmett pockoge <n XFORTH* 
A/ R, O/l, A/P, etc Become XFORTH will run on mony different operoting 
lytferm, application written In it will be much eatier to mointom and of 
course the moiket it much bigger 

Well. I hope I've beenobletoomwer many of your queihon*, but J you hove 
more I'm futt o phone coll owoy 

frank 



Supplied on one 0~ Die* ev 7. V oNifc(i) with a 400 pof e manual in o hard cover binder WiMt) hove the source of everything but the core of 
X-FOtUN, wrfckfe will be ■veritable later el eitre ceet Veu get it etflflf All for only 

$ 749.95 

* S3 50 



Monuol ovoiloble teporately for $49 95. with credit for later purchote 
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Exclusively From 
Frank Hogg . . - 



DYNASOFT PASCAL 
FOR 6809 FLEX 1 



'TH 



DYNASOFT PASCAL is now available 
for FLEX 9'" systems! 

Compiler Source Now Available 
Prict: Only 559,95. for run-tim* iovko add 530.00 

For OS-9 odd $10 00 

'Trademark oi Technical Systems CorwuHanii 



From Bud Post TABULA RASA 

A VISICALC* TYPf PtOOtAM 

Thit proQrom providei for the generotion ond mairttenorvce oi tabular 
Computation tChemet uted for onolyttt of buvnet* tales and eeooomk 
tcenoriot. SimpJe uter inlerfoca *0 even non programmer type* eon ute rt. 

In TSC Extended Bai»c Include* Source on Di«k $100 00 

'T.M. PERSONAL SOFTWARE 

tmm C**fi m ha^ • *" Qrthrhig t u tm m m titm J 



*Y JIM SCNREIIR 

THE BILL PAYER SYSTEM m 



Xfr 



THt 9tll PAYER i% a pocdoge of )0 menu driven programtin TSC Extended 
Basic. Thit powerful tyttem helpt you keep frock of your btllt You con create a 
vendor Kit, enter tnvoicet to be po«d. genarare reportt obout them, print your 
checks ond much more Utet random occett Mat 
Explore Pockoge now included ot the tome pr>ce 

THt PURCHASE 0«OfJI tyttem oddt purchote order* to the Bill PAYER Thit 
pockoge of program* oddt another revel of control to your expenditure! Pnnu 
out purchote ordert ond keep* track of purchotet Requiret the BilJ Poyer 
to work 

MCOMi iXP€NSt lEDGER Th*i voluoble pockoge »t mott opprecioted of 
ton time Aflowt up to 99 income and enpente numbert Tiet into the 
PURCH/SE ORDER tyttem. and the Bill Poyer 
Include* monuol ond tource tuppfied on ditk In TSC Extended Botic 

THE BILL PATER S 89 95 

PURCHASE ORDER 49 95 

tHC/eXP LBOGE* $49 95 



BUY All 1HREE AT ONE TIME fO* J09 95 AND SAVE SJ9 90 



j*. c*i*«te •" *9f ♦ tm 0^*n*t i 
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130 MIDTOWN PLAZA • SYRACUSE NY 13210 
(315) 474-7856 
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By 0»ck ScmKotomew 



BASIC PROGRAMMERS 
TOOLKIT 



$49 95 obiect onty 

$69 95 with lource on DISK! 



t DECOMPll Tumi BAC ^ro &AS Met 

? XREF CrOi* reference liihng of BASfC progromv 

3 EDIT EdM o BASIC protjrom rhot t, >n memory whtle ir» 

BASIC 

NOTE for TSC XBASIC or>ly 



■IML ixtinow usi 


H9 .93 00»9cl Only 


BJp UTIUTIIS PACKAGE 


S«9 9«, ..rr» i urc» o* C»S*' 


> OWm, rrrSfrf©, 


* WttT memory i«i(ommond 


Cf?n 




2 USitUNfO add, **>.• than 


ff SAVf TfXf id a •* 


fult dtfknofnw and nvmbmt 




3 SCAN U* fofo/d o*o* 


9 r€AD7€X1 ham dni 


6ocJ:*0/d r^rit M# 




4 8JJOWSE t<<« SCa/v bu' in 


10 IllOMtCT thaw control 


♦nirnory 


port 


5 iOAD of/»«r foocJ«r 


M RtPlACt prompt memory 


Q^J 


1*0*09 


||Pfl^6 OfSK&UMP to tWf port 


1? MJMO* MCKUP fair 


Bf 


If ( for copy 



PASSWORD PROTECTION $69 95 object onfy 

PACKAGE S89 95 with vovcce on DISK* 

S^jc progrom* ihat allow you to protect yout >yttem by prevenring o faootup 
wirhovi the proper pottword 

— Worning — 
PASSWORD coi> bo overcome if the user hos occess ro another disk without 
password protection thai will boot FLEX 

PiDgjo/Pi at* *nli*r> ■« 690? olltmfa'r 'OnOvOO* 

$•• Colore ♦/» PeP* 9 far Otdmonq tniotmoUon 



SpelResl 

■ From DALE PUCKETT 

Correct those misspelled words with SPELLTEST. 
FAST 6809 MACHINE LANGUAGE 

SPELLTEST reads in text, tests it for misspelled 
words, and then lets you correct them. It then writes 
the corrected file back to disk. You do NOT have to 
EDIT the file!!! All the other spelling programs flag 
the words and you have to edit the file, SPELLTEST 
does the work for you! 

SPELLTESVs other features include full prompting, 
output to terminal or printer, capability to use several 
dictionaries in a variety of ways, as well as allowing 
you to add to the dictionary. Plus much more. 

FAST... reads and tests a 3500 word text (about 10 
pages) in less than a minute!! SPELLTEST is first with 
an INTELLIGENT DICTIONARY! 

$199.00 source available for $100 additional 

Comparable to CP/M programs costing $295.00. 




Buzzword tester coming soon 




Readability tester 
$74,95 with source $54.95 without 



FromA.ABolf READTAPE 

READ TtS-tO UVR II BASIC TAPES 
This progrom.wilh on eosy fo moVe interface ' will rood TRS80 LEVEL I BASIC 
fopei and convert the prog rami to TSC BASIC. Ihote things that con'f be 
converted ore flogged so that you con find them eoiiry with the TSC text editor. 
Now you con uie all ihot TRS-60 toftwore out there, 

6809 Assembly language - incfudei lource on DtSXI $54 95 

•{instructions ond schematic included * coil about $2 to build) 

PIOT 

Now you con hove GRAPHlCSadded to all you*- programs. Just write the dolo 
out fo o virtual array and coll PLOT. PLOT ii written in TSC X&ASrC ond me 
source it induded on the drsfc. 

INFINITE RESOLUTION GRAPHICS ON YOUR TERMINAL OR PRINTER. 
HISTOGRAMS, SARGRAPHS. XV PLOTS PLUS OTHERS. 



IN TSC XBASIC. 



SOURCE 1NCIU0C0 ON DiSK. 
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from Bud Pan 



TABULA RASA 

A VISICAIC* TYPf PROGRAM 



This program provides for the generation and maintenance of tabular 
computation schemes used for analysis of business, soles and economic 
tcenorios,. Simple user interface so even non progrommer types con use it. 

In TSC Extended Bosic Indudes Source on Disk. 1100.00 

•T.M. PERSONAL SOFTWARE 

SUPER SLEUTH 

Drtaieembler System 

Exomine ond/or modify object program files 00 disk or in 

memory lor 6800, 6301 , 6809 $99.00 

SUPER SLEUTH Z-B0.B080-80B5 Version of obove $99,00 

CROSS-ASSEMBLE R for 6800/ 1 , 6805, 6503, 280. 8080/5 eo. $50.00 
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Flex User Notes 

Ronald W. Anderson 
3540 Sturbrldge Court 
Ann Arbor, Ml 48105 

GIMIX 58 DISK CONTROLLER 

Pve recently been having lots of trouble 
reading 5 Inch disks from software suppliers on my old 
Shugart SA-400's. I decided that perhaps the trouble 
was In my old DC-1 controller card, and scrounged up a 
used DC-2. I found that I could read disks with It that 
were not readable with the 0C-1, but I still got 
"re-trys" In several places on some of the disks. 
Plugging in the GiMIX board and connecting my 5" drives 
to It allowed me to read all 4 disks that I had previously 
had difficulties with, without a single re-try! GIMiX 
indicates that they have done two things that make this 
board a better disk reader. They have designed the 
circuit to meet the data hold-time requirements of the 
Western Digital 1771 controller iC, and 1hey have not 
used the 1771's built In "data separator 11 , but rather 
have an external one that Is more complex and that 
works better. 

The 58 board has some other nice features. 
When used with GIMIX FLEX on a 6809 system. It will 
control up to 4 disk drives In any combination of 5" and 
8", with single or double sided disk access. It uses a 
1771 controller, and therefore will not support double 
density, (it will support double TRACK density and 
double sided disks when used with GIMIX FLEX). I'm 
Impressed with what It does. It fits the I/O bus, since it 
Is a "programmed I/O" device and not a DMA controller. 
It Is available for $226.58 as described here, and for 
$198.48 for the 5" drive only version. If you are going 
to run only 5" drives such as the MF-68, without the 
fancy f s of double sided or double track density, this 
card Is a direct, plug-In replacement for the DC-X 
series controllers. Under these conditions. It will run 
with standard FLEX9 as supplied by SWTPC and TSC (and 
FLEX2 In a 6800 system). It will also run In a 6809 system 
with 8 Inch drives and a DMA controller, by using the 
USEMF utility. In this configuration, the 8" drives 
become and 1 , and the 5" 2 and 3. 

A double density version, the 28 Is also 
available, and It allows double density in addition to all 
the features described above. The price is $348.28. 
Most Impressive feature of the board I tested was the 
ability to read disks that my original DC-I found 
unreadable, and to do it without so much as a single 
re-try. 

MORE ON WHEEL RE-INVENTION 

I hope you won * t think I am harping on 
something, but creativity Is sort of a pet subject of 
mine. A recent article In our local Ann Arbor News was a 
story about George Muller, a local man who, In ttie past 
30 years has accumulated 87 patents. Mr. Muller is 
presently Technical Planning and Features manager for 
car engineering for Ford Motor Company. Mr. Muller has 
been holding workshops and seminars since 1968 for the 
American Management Association. Part of what Mr. 
MuMer tells people In his seminars Is that they shouldn't 
go to the llbraray first and find out how other people 
have solved the problem, but rather to see what they 
can come up with on their own* 

Of course 98 per-cent of the time, such an 
approach leads to re-dlscoverlng some solution to a 
problem, but occasionally a new approach to a solution is 
discovered. It just happens that I have my name on a 
couple of patents too. Both were the result of my 
sitting down with a pad and pencil and thinking about the 
problem. At the time I lived 2 50 miles from Ann Arbor, 
the location of the company for which I was consulting. 

10 



Neither patent was the result of finding out how other 
people had solved the problem at hand. I suspect that 
knowledge of other solutions would have prevented the 
generation of new approaches to the problems. On the 
ottier hand, I once applied for a patent for what i 
thought was a novel decade counter circuit (back In the 
days of discrete transistors). This circuit used only 9 
transistors, and drove a gaseous discharge display 
tube. The previously used circuit had 19 transistors and 
considerably more other components to do essentially 
the same thing. After a year or so, the patent 
examiner Indicated that Bell Labs had a patent on one of 
the parts of my circuit, and ITT had the other part 
patented. Both patents were very recent. Of course I 
got philosophical and decided that I was In pretty good 
company with the Idea anyway. 

M1NIFLEX USERS TAKE NOTE 

i received a letter a few weeks ago from J. 
Preston Brashear, III. Preston Is a MlnlFlex user who 
wants to do something to get that group organized. He 
wilt, by the time you read this, have contacted any of 
you who have written letters or articles Indicating 
Interest In MlnlFlex for '68 1 or other magazines. My 
contribution has been all the material in my first 8 
newsletters, published Independently, before I started 
this column for '68' Micro Journal. At that time \ had 
MlnlFlex running, and many of the articles and programs 
are MlnlFlex versions. Preston has Indicated a 
willingness to distribute re-prints of these 8 
newsletters. If you are Interested In these and/or 
other aspects of MlnlFlex, you may contact Preston by 
writing him. His address Is 1580 Eastgate Drive, Suite 
320* Garland, TX 75041. Some of the projects he has In 
mind are, ttie distribution of Information regarding any 
MlnlFlex compatible software available, and 
documentation of patches to FLEX2 compatible programs 
to make them MlnlFlex compatible. I'll do anything i can 
to help in this project. 

CORRESPONDENCE PROBLEMS 

A while ago, I Indicated that I had tried at least, 
to answer all correspondence that comes to me. Pm 
sure that some has fallen In a crack somewhere and not 
gotten answered at least directly. Recently, things have 
been getting out of hand In terms of the number of 
letters that arrive here every week. I find that I no 
longer have time for individual replies to all the 
letters I receive. As undemocratic as It may seem, I will 
answer letters as I can, but won't guarantee a try at all 
of them. Lately I have been going through a roll of 100 
stamps (now $!8.00 a roll) at an ever Increasing rate. If 
you want a personal reply, a stamped self addressed 
envelope will Insure some kind of a reply, be It several 
words scribbled on a piece of computer paper or 6 
pages typewritten. If \ get too wordy for one stamp, l r ll 
supply the extra onel 

This column Is a "spare time" activity. I 
presently spend more hours answering correspondence 
than I do writing the monthly column. That is not a 
complaint, for If all the correspondence stopped, I 
would have a rather hard time finding things to write 
about. Please, however, be patient In waiting for a 
reply. 

MORE ON BUS TERMINATION 

After my short note on Intermittent problems 
In which I mentioned bus terminators, I received a 
letter from Terry Rltter, PE containing a two page 
dissertation on computer bus lines, terminations and 
TTL devices. I will quote portions of It here. rr TTL 
devices do not work best when "terminated with a 
proper load 11 ; they work best when terminated with NO 
load at all. Any load, be It pull-up, pull-down, or 
pull-to-center requires the driver to source (or sink) 
additional current over the no-load condition. This 
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results In reduced logic levels (although the actual 
amount of 1he reduction may or may not be significant), 
and reduces 1he noise margin of the system. 11 

Mr. Rltter goes on to point out that the 
terminations add a ground current component of about 
300 ma 1hat varies with the states of the buses at any 
given time. He points out that this variation In ground 
current could reduce noise margins on some boards. Ke 
goes on to Indicate that a well designed bus has 
considerable capacitance to ground, and that a logic 
level on one of these busses therfore represents 
considerable stored energy. When the bus driver goes 
Into a high Impedance state (trlstate driver), the data 
on the bus may remain valid for several bus cycles, 
because of the capacitance. "While it would be 
Inadvisable to rely on this effect for long periods. It Is 
useful to assure that data remains valid on the data bus 
after the falling edge of (the) E (clock). This may be 
Important, since clock delay to other boards may result 
In their latching the data from the data bus after the 
CPU board has ceased to drive the bus. Inherent data 
bus hold time protects against such clock "skew 1 *; data 
bus "terminations 1 * destroy that protection. 

Mr. Rltfer continues, pointing out that If the 
busses are considered as transmission lines, one finds 
that reflection from a high Impedance (open) end will 
reflect IN PHASE with the signal, resulting In BETTER 
logic levets. When the reflected wave again encounters 
the driver, a low Impedance there will cause an out of 
phase reflection that will reduce the logic level. This 
Implies that the best termination Is not a bus end 
termination, but a series termination at the driver. Ke 
sums up his letter by saying "In short, your proposed 
■■termination" provides no benefit, Is basically the wrong 
way to terminate logic busses, destroys data bus hold 
time, wastes power, reduces noise margins, and 
perpetuates an electronic myth." 

All I can say, Is that the arguments presented 
sound very logical. Would someone care to submit 1he 
arguments In favor of terminating the bus? I might add 
to Mr. Rltter's comments a reminder that TTL logic 
levels are defined such that a voltage level below 0.8 Is 
a logic 0, and levels above 2 volts are a logic 1. 1 levels 
higher than 2 volts, and levels lower than 0.8 volts are 
better In that some noise voltages on the bus may drive 
It toward the logic threshold (which Is somewhere 
between 0.8 and 2 volts). If It Is farther from that 
threshold, more noise voltage will be tolerated before a 
false logic level Is produced, tf termination simply 
results In a less ragged looking bus waveform at the 
expense of reducing the logic levels. It probably has 
made the noise margins lower. My best guess would be 
that those terminations that seem to be most used will 
reduce 1he 1 logic level considerably. 

I've spoken to a few of the advocates of bus 
termination, with the following Information having been 
gleaned from the conversations and my previous 
knowledge of the subject. Whether a data bus should be 
considered a transmission line In the classical 
theoretical sense, depends on the physical length of 
the bus and the frequency of the signals that are to be 
transmitted on It. Transmission lines are best 
characterized by their length In "wavelengths" at the 
frequency to be transmitted on them. A system has at 
least one, and frequently more clock signals on the bus. 
These signals are usually In the form of a "square 
wave 11 . A square wave contains frequency components 
that are many times the fundamental clock frequency; a 
fact that may be clearly understood If you have noted 
any Interference In your television reception on the 
lower channels. These channels are below the standard 
FM broadcast frequencies which start at 88 mhz. 
Channels 2 through 6 occupy the area from 
approximately 60 to 88 mhz. It should be apparent that 
there are frequencies present at or above 60 mhz In 
your system. At 100 mhz, the wavelength of a radiated 



signal In air Is 3 meters. Since the propagation velocity 
of a signal along a transmission line Is somewhat (ess, 
the wavelength might well approach 2 meters. 

A signal conductor must be treated as a 
transmission line If Its length approaches a significant 
fraction of a quarter wavelength. At this length, a 
transmission line acts like a transformer. An open or 
untermlntted end Is transformed at the other end of 
the line so that It looks like a short circuit, a short 
circuit at the far end looks like an open circuit at the 
near end, and no signal may be transmuted at the 
frequency where the line Is exactly one quarter 
wavelength. If the line Is not exactly 1/4 wave, but 
nearly so, a high Impedance at one end Is transformed 
to a low Impedance at the other. The problem Is not very 
significant for our 1 mhz systems that have a data bus 
length of 6 Inches or so, but In systems that operate at 
2 mhz to 8 or 10 mhz (as In 68000 systems), and have 15 
card slots so that the length of the bus approaches half 
a meter, the problem can become considerable. 

1 guess the real point of all this discussion Is 
that the choice of termination or no termination Is not 
trivial. Any given system or backplane may be designed 
to work either terminated or untermlnated. Haphazzard 
application of terminators to a system that was 
designed to be untermlnated, and vice- versa may be a 
disaster. Beware. 



INTERMITTENT PROBLEMS AGAIN 

I received a letter from Al Moreira, who 
Indicated that my reported heat problem Induced him to 
remove the cover from his mainframe and that the 
results were the same as mine, an Immediate drop In the 
disk read error rate. Al mentioned that he Is Installing 
a fan In the mainframe as 1 have done. I don't think I had 
mentioned earlier that I had had considerable problems 
very early, with my MF-68 disk drive. I solved most of 
them by using a "nibbling tool" to remove most of the 
rear of the MF-68 chassis, leaving only enough for 
adequate heat sinking of the regulators. That means 
that the area behind the drives Is wide open. AM my 
early troubles disappeared after this modification* Al 
also mentioned that he Is In agreement with my remarks 
regarding the desirability of spending more time 
writing smarter programs and less worrying about 
processor relative speeds. 1 might add that I am In 
agreement that comparisons of processors and 
compilers only make sense when one uses the same 
algorithm for all the tests. 



HOBBYIST COMPONENTS GO INDUSTRIAL 

I recently finished the design of the 
electronics for a balancing machine. Since a competitor 
will undoubtedly read 1Ms, I can't say a great deal 
about the software or the application. However, I can 
Indicate that I have saved many thousands of dollars by 
building the prototype, and probably the first 25 or so, 
production units around available components. The 
backplane Is from Thomas Instruments. The processor 
board Is a MP-09 from SWTPC, with 2K of ROM and 2K of 
2716 compatible RAM plugged Into It. A MP-S board 
drives a 40 character electroluminescent display from 
Digital Electronics. The display accepts 1200 baud 
serial data. A JPC 16 channel Analog to Digital 
converter card handles Input signals and also senses 
the position of switches and potentiometers that act as 
front panel controls for the balancer. A MP- LA serves 
as Input for further switches, and drives a solid state 
relay for a "part balanced" Indicator light. I've also 
used the Thomas transition board that does the address 
decoding for the 1/0 board and ties It to the main 50 pin 
bus. The program Just fits a 2K EPR0M, and 2K of RAM Is 
more than adequate for the program and the 6809 
stacks. 
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MORE ON PRIMES 

I received a lef f*er recently from Doug Beck, 
who uses a Motorola Development system that runs a 
68000, Doug has Motorola Pascal for 1tie 68000, and 
reports that program i presented in July '68' finds the 
primes to 10000 in 31 seconds- Since TSC Pascal does 
the same in 57, I am a bit disappointed. That means that 
a 2 mHz 6809 would beat the 68000, which, though Doug 
didn't elaborate, would probably be running at 8 mhz. I 
sincerely hope ftie Motorola Pascal is the culprit. Early 
on, I found Motorola BASIC for the Exorclser system 
(6800) to be 1he Utterwyk version that we all remember 
as very good but no speed demon. Motorola's Fortran 
was only about 3 times faster than Ulterwyk BASIC. 
Perhaps the Motorola Pascal is not a true indication of 
the speed to be gained by using the 68000 (i hope). 

6809 CONVERSION PR0BLEMS7 

My "printer pal" Art WeUer reports a case of 
"stupidity 1 * In converting his print routine from 6800 to 
6809. Art reports that his print routine for Flex2 was 
"packed Into the allocated space as tight as it can get. 11 
When he re-Orged It and assembled It with the 6809 
assembler. It bombed. Seems that (as we ail know. 
Including Art), the 6809 assembler "expands" the byte 
count a bit because It has to simulate some of the 6800 
Instructions. Art's PINIT section spilled over Into ttie 
PCHK section and wiped it out. Of course, we all know 
that a little "68091zlng" of the source code will shrink 
the result generally to less bytes than the 6800 
version. However, in our eagerness to get something 
new going, we can have lapses of memory and Induce 
mysterious difficulties for ourselves. 



SCATTER Plot 



Buren R. Shields 
900 Idlewilde LN. SE 
Albuquerque NM 87108 

The BASIC program in this article will 
produce scatter plots of data contained 
in data statements at the beginning of 
the program. It is written in SWTPC 8K 
basic but users should have little 
difficulty adapting it to their system. 
Only three functions are used. INT(X), 
TAB(X) and CHRS(X). A fourth function, 
FNA(x), is defined in the program and 
rounds numbers to the nearest integer 
value. If your BASIC has a rounding 
function, FNA(X) can be replaced with 
your function and statement 0120 
dropped. 

The program has been written for a 

system where the printer is on output 

port No. 3. If your printer is on 

another port modify the print output 
statements • 

The data to be plotted is entered as 
DATA statements. The first quality in 
the data must be the number of 



observations. It is followed by the 
data pairs in the form A(1), B(1), 

A(2), B(2) ,A(N) f B(N). Your DATA 

statements should replace the DATA 
statements, 0060 to 0090, which contain 
the data used in the sample program run. 

A sample of the program output is shown. 
The scatter plot shows how the closing 
weekly prices of Abbott Labortories 
common stock varied as a function of 
time between the dates 5 February to H 
June 1979- The actual dates were 
replaced by the numbers 1 through 18 as 
variable B. Cost per share is plotted 
as variable A along the Y (vertical) 
axis and the number representing the 
week r as variable B, along the X 
(Horizontal) axis. 

The program is designed so that the 
values along each axis range from the 
minimum to the maximum values found for 
the variable found along that axis. 

This distributes the plotted values 
throughout the total area bounded by the 
two axes. Sometimes, this results in 
some unusual values being asssigned to 
the intervals of the plot. To assist in 
determining the coordinates of the 
plotted points, the values for each line 
of the Y (vertical) axis are printed out 
by the program. Statement 0400 sets the 
number of digits printed to the right of 
the decimal point. If the values to be 
plotted are very large or very small 
this statement will have to be changed 
accordingly. 

Only three values are printed along the 
X axis. There was not room to print 
more than a few values. The increments 
for each axis unit are printed below the 
plot so interpolation of coordinates 
should not be too difficult. The 
program prints a number at each point 
plotted on the scatter plot. This 
number indicates the number of 
observations that have these same 
coordinates « The maximum number that 
can be indicated is nine. In the sample 
printout only one observation occured at 
each plotted point so only the number 
"1" was printed. 

The program prints a listing of the 
data after the scatter plot. This list 
has been sorted into the order necessary 
for plotting. If the quantity of data 
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is very large and the user wishes to 
omit the listing, replace statement 0920 
with a "STOP". 

I hope that you enjoy this scatter plot 
program • 

ooio peh scatyep plot ppoc»a* 

00*0 PEN tmjTTC* W% NMFE* p, mtrLrc 

ooio pen nip'ppp Of opsepvatiop* ant ^»♦* *o pr n.c--Fr 
oo«o *rv rirtr*n> A4 data «t#TrrrK»* 

0050 PIN If* TNT FOWAT »(,»(U,Klt,*»M,P(t),..A(»(),P<») 

0000 oata ip.sp .nso, ;,3 1.400, p,<i,oao, i v ti,opr>* «,ir.orc. * 

0070 DATA 31. in,*, 91 .500, T, *P.*P4.P, J?.P t%, 4, 13.7*0, Jr. 
0000 OATA 3P.«?5j M,3?*3T3, IP, 5P.IP*, 1*,3I.3T*. 14 
0090 DATA 3C.0D0* lS,9!i.O0fl, |>.tP,<.»t, M, *|.T«r, 1» 
0100 PPINT #3 

oho »rn define poundino ri^crioir 

oifo f«p r>i to 4i ittp ? 

0190 Oef FrArr>-l|gTc*» •ipr<cr-i»~r rm-p» 

OHIO PEN »EAO IN NTr*PT.p Of OPcf»v»,.|f»>« 

0150 pP|pT #3,TAP<PP> J -4CATTP* ftf*" 

0160 PPINT #9 

OITO PMNT 03 

0100 PEAD N 

01*0 PIP AIN,F1 

09 DC PTP PTAP IN OATA 
OPIO FOP HI tO N 
OPPO FOP Ha I Tfl | 
0*30 ptp* A<HH> 
0940 NT*T H 

0*40 NIPT | 

09*0 prN «OPT OATA Of *'A» I APLF 4 

WtO H03»HJ I HO 

0200 PEN 0PTA1N PIN 4 PAP <-A»IAPUF P fAl."?* 

OPQO CO$«10 1030 

0300 Pf* CALCULATE AVJ « SCALING FACtOwc 

0910 Tl-SO/CAf I. 1)«A(N, I>> 

03 10 XH40/*fHWJ 

0990 PtN INHIBIT LINE LENGTH rOWTf»OL 

0340 LINt» 90 

0950 PEP LAStL Y-API* 

0960 PPINT «9,**VAP A** 

O9T0 PPINT #J 

ft P K- I 

0390 POP HEO TO O StKP -I 

0400 *TP *r* * PLACE* TO «lnt» oF rrr|*»4L **• 

0410 OI0IT5- 9 

D4?0 PEN PPJWT Y-AKI* i*ALtlE< 

0*90 PPINT 49,TA0(l)f A(N, I > . I/Y I JTAPf P )|-i-> 

0440 PTN PENOVF OECINAL LtNH*-|0N 

0*30 t>IOITS» O 

0400 *EN CHECK FOP tWD OF OA*A 

04T0 IP K»F*I TNEN T90 

0400 Vt* 5ET POINT COttTTE* 

049O L*49 

0500 PfH 14 NPrr POINT ON TH1« LINT" 

0510 tP HFNAHAfK, D-AfN. n)«Y|) THEN «40 

03PO OOTO T90 

0890 «*» LA4T POINT IN OATA «E"" 

05*0 IP K«N TNEN 510 

0550 PPINT *9,TAB(P+FNAffAfK, P)~PP>-*I >>JCH**(L) 

050 OOTO T40 

05T0 PtN NtPT POINT AL40 041 «ANT LINF» 

O5P0 IF HFNACCAC<K*H, I>-A«V. 1 1 1 »Y I > THEN hM> 

03*0 PPINT P9,TAef**FNArCAtX,P>-M>-M>>!CHP-rL> 

0400 *•*•! 

Win OOtA taO 

0*tO P«M NFPT POINT NAVE SANE V COOPNNATF47 

0690 IF FNAf f Af K, P) -09) •*)) >rNA< < Af f K • i), 7>-PP>-P I > THEN *90 

0440 WEN NO, PPImT DATA PO]W, «tAv AN LlNF 

0650 PPINT 43.TAB<fl«FNAf fAf K, ?>-PP)»y DIICttMaW 

0660 N-K.l 

06T0 L-49 

0610 OOTO 340 

0690 K-X*l 

0*00 L-L»l 

OTIO IF K-N THEN 330 

0?90 OOTO 690 

OT90 P4INT #9 

0740 NEPT T 

OT30 PEN PPINT LOVEP Y-AFH "AL>»E 

0T60 FOP HI TO 49 5TEP > 

OTTO PEN PPINT A- A' J* 

OTOO PPINT *9,TAPf ?*1 >j~."f 

0T90 NtET I 

MOO PPINT #] 

0*10 PtN PllllfT P-AJfM VAIWP 

OOPO PPINT 43«VAPCPH-| < -X^APCP4IX"l**l«AP<4P)r*'1*' 

0030 POINT «3,TAPrO>1PPITAB(96)irPF#CPHPp>/P);TAPr4R>1 PI 

0040 PPINT #3,TAJIf»>*««»AP 0" 

0050 PPINT P9 

OfOO PPIWT *3 

ONTO r+ltrf #3 

0010 PPINT 49, "API* «CA1IN0 FAr*0»«- 
"090 P»IN» 43 

^00 PPINT «9,*l*CPEPrNT PF» Y C1fpT|CAL> API* 'WIT • -J l/TI 

0910 PPINT #9,-lNC*EHEMT ^^ * fN0»lPON»AL I A»l^ l*IT • *»IS/y| 

OOtO PPINT 43 

0*30 PPINT #3 

04>40 PPINT 4),«*VAP1A1LE LH'lNC" 

0*50 PPINT #9»-VAP A",- AP P~ 

0**0 FOP HI TO P 

OttO MP P>1 TO P 

0*50 PPINT 43,TAP(P>, A(1,P)I 

0*90 NEXT P 

JOOO PPINT #9 

JOIO NT»T I 

J 010 STOP 

1030 "FF 41INP0ITINE PHaPwIw 

J040 PEN 01-0 PAY, OP- NIP 

1050 OHO 

1060 BP-94MMM 

iOTO FOP HI TO P 



1010 IF Ml.fUll TNEN 1100 

J0*O Pl-A(J.P) 

JJOO IF OP*Arl,t> TNEN 1 I PO 

JJIO Bff*A(1.ff) 

J IPO HTV I 

1190 PET'ipti 

IJ40 PEN SOPT *U»PWrTINF 

JI90 F*0 

JJ»0 NHN-i 

11 TO FOP t-l TO HI 

MOO IP AfX. l)*AfHI. I> TWIN 1*60 

JI90 OOTO IP*0 

1000 Tt-A<1#l) 

1110 TP-AU.E) 

l»»0 A(J, 11-MHI, I) 

IEIiO A(l,»)*ArHl,ff) 

IP40 A(HI, I > -• 1 

IPSO A(UI.»)«tf 

IF60 P-| 

JPTO OOTO 1300 

IEOO PEN OOP 1 NEXT A VAPIAPLE MA't «AME V*L.**t" 

JE90 IF All, l)-Af HI, I) *NFN 19PA 

I30A OOTO 1300 

1310 ^TJT 10»T OH VAPMPLE *'H.)iF* 

IJPO IF A(|,PHAf HI. P* ^HFN I *** 

1330 BOtO 1300 

J940 T2-Arl.P) 

J390 A<I,fHA(Hl,E) 

I960 A<!-l,f)-Tf 

I9T0 ft 

1 380 NEXT I 

J990 IF P-l TNEN 1140 

1400 P TUPN 



«catttp n,n-T 



*'A» A 

3J.^0 

9?, 9^* 
J-'.IK* 

?P.PIP 
JP.AP* 
3P.49T 

V.?«0 
3P.0*P 
31. P?- 
3I.PPT 
31.5 00 
3I.9IP 
3I.IP4 
90.93T 
3C.TJD 
nf.^»p 
30.3"»3 
90.IPT 
90.000 



i 



*FM *TA1 l>-r FACT0P4 



IPCPENENT FTP Y r«FPTlCAL> APH «*H - <i . I^T* 
1NCPEMFNT PEP t (NOP I FONT AD A* I « 1«W|T ■ O.^OOOOOOP 



^APIAPLE LISTING 



<>AP A 


UAP P 


33»73 


JO 


99 


16 


9P*PT« 





3P«6T3 


1 1 


3P.T4 


1 


3P.P?* 


P 


3P.6P5 


if 


9P.3T* 


IP 


9E.IP5 


19 


9P 


14 


31. 1% 


16 


31.3 


t 


91.* 


T 


91 .3t* 


14 


SHIM 


6 


31 


3 


31 


• 


90 


i 
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D1LI.O DUO- it • BASIC *VOOjra* rfilch provi<t«i a dmctlanlng 
Heritor lev the COLOR COMPUTER. It It a 244 etateaaent program pro- 

viding the prtiiry *IUch|ni Lenguege" Kmttir Ci— ■ -da O* <M) «m y 
e» «atn«/ch«H)«i«l>^ to a a*a*or y location to ntcut* a prov«* loc«tM) 
there. ',HDVC e block of data fro* ana location to another. <P>ill an 
araa of a* ear » with a epocified welue. <P>uACh a MCl>. lenq. progre* 
to tape, -L>oed a eveCh. I end. proorae <rV tap*, md a <lJ coajnd 
which claara tha ttr««A, All ceaaaaanda at e al ngle-1 eti .er eMcept the 

"MOVE" caa«4, and all eddre** entries, ere aa pec ted a* h»*w)fci*4l 
n > i *^ », 'MV9U1'. th* prOO*a*>e 1 i |*n*o*, provide* a (teno when it la 
RL4I. and leature* «try cceaplate entry proaaiic ing" . Fv vhmpIi, to 

ut* th« «f 1iX* roititw Iria tha ftavtul 

typo m F CwTER 

BE0 AQDf) OF FILL MM <CNTC* 

EM) AOOR OF FILL WF ENTER 

VALUE OF FILL FF tNTT» 

and watch tho TV Screwn bitoM »•"«•. Since it rune in BASIC, woo 
C an Match what la happening, rethac than have tha Scrwen becaaaa in' 
atantly QraAQa. Tha MrogrM alao al Iowa, conllnuaut wurking in tho 

'«" iMeoory ffMini/changtl ri— i rid Mode ■! In tha ufte of th* ♦ or i 
to adwanco to (ho n*»t byte, or to back v*p a byte. 

Tho Pwuaanlatlon included with tho tape la Ntr«*>|y fc£LL 0On£. 
Bine* thla la obvlnnly a proore* lor the tii M Coagruter Hear,, tho 
Umti Manual la vary thorough and 1 iivm no doubt aa to what tho pro- 
gr ae Mill do or hoM to uaa It. Tho ekenplae provided #ra fioMlty 
Screen Oriented, eo tha operator can taa Mhat la happening. leading 
to • qvtcker inaight ol the operation ol the Caiimndt, 

Another thing to canal der . lev tha * I eaa akoer i enced" coepuler 
user a, ia that. etnte thla 19 • BASIC prograe. It can be lieted and 
•tudied «or tha piir poaa Ol gaining More inaight into proqreeetng Mlth 
BASIC. You can alao play imind Mlth changing coaeanda to «■■ what 
happe<iii« etc. Jual ba eu' a yon fceep a good ORIDIMA). copy handy. 

II It "blowa up in Votir lace, cr bowbe out," ahut the Cosutar down 
lor about 74 ftece and rained the proa»«* and try again. »h* prgqrtx 

la not "coaoraaaed", I. a,, putting t«v(fil at at aaante in one line, *o 
all I be a valuable learning aid aa well aa a good functional prograe. 



All l« All, an nrflipnl "H«Jt" 



OU I C» I OOKi 



r»itti 



5IC- 
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fell I -orb Mltn **, don not raquira or uae CITHER BASIC ROM! 

Prtclng -- TD-44 Dial. Interface. ••9,*SI TG-34 FLEA Mon, 6va. «34.*3. 

tMUOkaH Tethnologiae Corp. 

P.O. Bo* 13*47 

Overland Perk, fc*. 66212 

The Tm I ITU! Color C^aepuie* Di a* Interface la tha aeCond entry in 
non - Radio Sheen Dl*k Controller ajf 1st. a>ara the Cuatron aytlaa 

«mj looked at laat aoith la a|e*d at providing SB-SB Suae <that la, 
Fl_E». Trartaaarfc of TSC, and OS-4, Tr ^ a a yk ol HlCfttteAflCI and Radio 
Snack Operating tyttaa c caep«tabt I 1 1 y Mhlla regaining price coapttlva 
Mlth tha A.S. Diak Syete*. TAU_QJ**4TS haa opted for very high at or age 
capacity par Dl*k at a relatively low price. Thla la accoaapl I ehed 
thru tha Via of TTL Circuitry Inetead of a Dt alt Controller Oitp, and 
the uae of the SC* (OrOMp Coded Recording) encoding and decoding 
techniouea* OCR encoding la a proceee Mtuch convert* half of e byte 
<a nlbbla>i or four blta, into five btta for aloraga on the Dleat. 
Hoe, you aak. can convw tlh* * blta to S blta end up aa "double den- 
alty a > It IB a little confuaingl Standard "Single Denaity", Fit or 
Frequency Modulation, atoraa data, clock pulae, data, clock pulae, 
data, clock pulae, etc. In other wor da. tvey other pulae r or *ator- 
aga location", ia NOT a data pulae. Half of the ticrtgi locationa 

on a diak mrm token up Mlth non-date atorege. in thla ciu). tiaing 
Inloraatlon. Standard *0ouo 1 a OenaJ ty" etOrage. nFrl or rtodllled 

Freg. Mod.* baatcally at area a 'one' aa a data bit in a etcvaoe loca- 
tion, and If tha data bit ta a 'fero*. etcv-aa a clock pulae. Since 
every aloraga location rapratanti 4 data bit, Inatead of avary other 
at or age location, you get "doable denaity", lt'a rough, out theta 

the general Idea. nom, ba*. * to "OCR". The converted 'nibble', which 
ia not* 3 blta, la etored el alter to the rIFrl technique, where each 
aloraga location dalinaa a bl t of date, effectively. then, you are 
eighty cloee to the "etendard" douole denaity, Alao. tha 4 blta can 

raprnant 16 unique dlgtta, # thru Fl while the 3 blta can reoraaent 
$2 unique valuee, d thru 77. Thla even* that only half of the pota 

ible coaablnatlana q4 9 blta that «*• etored on the dtakelte **i\ ba 
"valid" data. The chencea are good that, a bad "write* to the diak, 
or a dirty apat , or any oihwr error |Fuducing condition, will yield 
an 'Invalid' bit coaaMnat I on, which trill ba> detected when decoded. 
Thia prciwidea a Iota-level error detection capability, whtch la to* 
blned with a checaeoa) error detection echaaav, to yletd a dual error 
detection capability. thla, coeftlned with the wider Oata Separator 

capabi 1 itlee ol the TTL deatgn, Mwa provided a vee-y rallaala ayataa, 
Thie baaic deaign hea been in operation lor about 5 y«ar«, *o ia not 
an "unpaoven** ayataa H*ve alao been told, but have NOT verified it, 
that both D-aaaaro mg^ Appla uae a OCR encoding ayataa on tlwra Dieti 
Syatvaai. 

THw TO V» Diak Interface ia the DlaH Controller onlv, which oluga 

into tha Cartridge Slot on the Color r iao » iit«»-. You w| I ] need a Diak 
Drive Interconnoci, Cable mi th a 34 Pin Edaje Conauactor to Pl"B into 
tha? Interface, and yOu *ay want to add mo asternal •SVOC Pi % Supply 
alao. The ftwar Supply in the Color Coaaputer la eerginal, and though 
It will probably drlva thla Interface without too auett trouble, the 
TTL Chipa will be puaning it. The Controller Mill «44najrwt aingla or 

doubla denaity Itrecka), aingle or double aided d>l*n wuch aa the 
Bhwgart <•• lelaa, Bieeena S3, TCAC 3d) aeriea, Per tec FJ>2Sd, etc. 
The TBHTV Mill auf-ja«-t up to 4 Standard 9 W4 Inch IKivra. 40, 96. 
and IPS Tracha/lnch. 

Another note on the Tl. 99 Floppy Diak Controller! Dave Allen of 
TRLLORASO lech. Corp. hea enncaunc ad that thev have algnod an ag-ea- 
eant with aKwPCaT CNOrNEttRINO In Ohawnee, Kh.. llceneinq thaa aa a 
"aecond mot^cm' lor the Controller. Den Ditto and hie wife Cf think 



•he probably doee all the work I will b* producing the PC board* that 
Mi 1 1 be uaved for production ol the TO~OT. Thav got into the PC Board 
production buaineea becaoae they could not obtain quality "gold 
plated" tearda 4the old "If you auant aoeathing done right. do It 
youraelf* routlnel, *o the ProdUTttan Boerda will have plated thro 
ho lee and "quality" gold plated connector landa. Their addr«raa fa 

Cr*wa>C£ C>40]ldECR]*al 
126t6 M. 4? I err are 

Suite IP] 

Shewn**, an. 44716 



The F"L.f^#^ Ronltor Syatee la proor aaaaed in Poal t tan - independen | 
code end *aeldea in a 773? 4*CaO €F*4IS«. Own uaetl nor welly, by in- 
stalling it in th* TO *■* Floppy Diak Interface which la plugged into 
Ine ROrgiack Slot an the Color Cowoute* . It provldee a Diak Control/ 
rlecU. Lang. Oaabucyger located at «Cdda>, In thia configuration, it I ft 

initially entered rColdatarti at 4CSAB, which initlalllea the 480". 
BAH for 4| or 14K RAM Chipa. F\_EA alao cantalna ita' own Keyboard. 

Dlftplay, and Printer Driver rowtlnea. aaaliing it coeplately ft*) f - 
ftufflcient. TRLLQRAOfl haa available the T0-23 f,4» Cot, Co*©. Adapter 
Board, which allow*, the Inetalletlon tH 44K PAHS euch aa tha Motorola 
HT^AS'a or Katachl |«444W>4 type chip*, providing m 44f fW m y avatee, 
tnatalllhg fl.EA at the top ol RAH and Coldatartlng al «n*1S. winch 
initialiie* the SAM for 64 ► Chipa. ylelda a ccaaplata Dial Baaed 
Operating Ovale* for the Color Coaputar <Motel eoda required for ttiia 
ceil igurat Ion will void the R.B. ^f> day tu/rantyl, lt*ere la a little 
unu*ed apace in the chip w1*lch coild be ufted far a 1 ape Routina. or 
the TaPe routine could be loeded Iroaa Diak, providing a f ul 1 -lunctl on 
Conputer Mith 6*> RAH -■ worth thinking about. 

aeten FLFA la 1 natal 1*4 in a TO V9 in a noreal Color Coap u (f con- 
figuration, it ia a Diak Control ftyfttew lor aloraga of aaachin* la*,g 
uage and BASIC program. plua a mat hln*- 1 anguage oriented debiigging 
ayatee. FLEA uaea aingle -1 attar coneande I or tha operation ol the 

Monitor. Diak Operating, and Monitor ayalewa. 

The rlor.lt or Coaaawmd* allow the uaer to Cnabla Screen Di«f>lay. en- 
able Printer. Kill both tthen r**nable tl*e one you want I . and Jiaep to 
mn addreaa l«tr prograat anracution. or whet*v*rl. 

the Diak: Operating By a. tea Crk a and a include I nt 1 1 al lie di akette. 
Select Drive. Bave file. Load life. Load and Run oroo^ae. Add llle. 
Change file, and I I at Directory. 

The r**t of the rraaatai rta are priatarllv Owbugging Coaaearwia. Thla 

ayatee ia atrtltly aachina lanqueg* c^i*«*ted. end includea a baaic 
• ingle ateo diaaaaeeOle caaaand. aet target eddreftm. find target add 
reaa, fill ajaf r y with a byte, vert or eek point. ok acute progr e* froe 
ateck ^continue alter braaicpoint Interrupt I. z***m**r 9 blocka o« awj.. 
diaplay real at era. eetabliah aoftware interrupt, input Maw to 1 a m y, 
diap| 4 y word end go to Oevt. diaplay mrd and go back one. dieplay 

aawe byte. go becli or** byta, delete byte, dieplay aa alpheriuaae ic, 
dlftplay in IBM I or eat. compute checkaue ol block ol aaiau v. eova 

block of awaapry, #dd or aubt^act mMwdm Cuaea RPM1 , and) convert K*« to 
decleal. It take* a whlla to get uaod to all ol the c an aeda, but 

you can loo* at, change, and control aBout any wav you want. 

The aiaplicity of th* coaamanda, e-pec tally th« Ot ek operatlane. 
eeke it any to write progv •** for thla Monitor. A* I atated belore. 
It la atrlctly aathlne language oriented, which la uaeful when it 
geta down to the Imal proofa* debugging, but la not a*er\t far th* 
average CcMaowter Uaer. TAcLORAOS indicate* they *w m not in the pro- 
grae writing buemeaa, they wale the Herdaere. They *-■ looklno for 

Independent Software writer a to write prOOrewa lor tha ayateef Bill 
Vergon* Of CEP-COMP haa wtiat appaere to ba an ekcellent Diak Operat- 
ing By a tee far the T(r-°B Floppy Diak Interfaca (alao reviewed in thia 
colues. thla eonthl , I'e aura other a will mpowmr . Alao. for the 

price, FLEA u handy to hewa available. 



QUICK LOOKl 



dM-CrJHP C— C Mdiek+9 



• •ft a ROM-baaed DISK OPCRATIrfO SYBTEK lOOOl •<*■ the 

TALLORASS CORP. TO^fy Color Coeputer DISK l*/»Et*FAC€ •■■• 



r t .. . «Ti.BfJ r 



PI aith 4k, rioti MOT require fil. 



9S44 Ricochet Ave., l.aa Vegaa, Mv . 49114 



C-C Mdiafc»« la a f ul 1 -f uACt loning DOS RXJM which will plug into the 
ROM eocbel In th* T ALL DM ABB Corp. TB>-** Color Cawywter Diak Interfaca 
board. Hdiek»9 al Iowa direct Diak; control under BAStC operation Juat 
like tha Tape control ctaaaeendai Diak Control coaaanda ii aniu led i<ai 

LOAOlAl '%H lilanaa** Ilia CLOADt-lth ASCII optloni. Th* Drive 

toac. tiMl defaulta to 4 if oaw.it ted I all Drive Spec a. can be a no. 
designation OR a 4-Ch*r. aan diftk Ha*e, auch aa 8ASL1B, POORS, etc. 



MAIM "iR fi|*f,e**- --- A Load mnd Go 
LOAD trig * proqr ae and then AUMhing it. 

SOS "DOB ccaaaaand atrtng" — II COOS <EMTER>| tranalera control to 
Mdiak»9i if a "c<aaaavand String" la entevad. provide* nor eel DOB 
nd* whtle reaMlhinaj in BASIC. kt.en uvwr ffcllal** Control, the 
BIC* return* you to nvaal BASIC control. 

NOTCi All Dl*k Coawaand pareeaater* can be oaaaed aa a atrtng vari- 
able within a BASIC prObr** i?|44 LOAOA la. fear e*a*p)*i. 

Mdiak»9 provide* lull File I/O control, alao. More 1 BASIC uvea 
tha file deal gnat I one of 4-7 for the Printer, 4-1 for Tape, and a* 
for Screen I Mdi*k#* Meyorti *f thru av 4tw the £>> ak Pile*. The nor- 
mal OrTN/CLQBK routine la uaved, with a * 0* addWd to apectfy Diak. 
aa followei OP4Ile9 "1/0", 4M. "fll*nae*"i PR1N? eW.A*. B4. C«. "TEBT1MTJ 
STRINQS"! IkSVT aM.A* r B«.D,F I EOF (Nil and CLOSE aM.PL,al . LUC 

tMPUT »N,A6,B4 la auppce ted IF you have ElT. BASIC, NO OTidZP Mdiak+9 
coaaeand require* t.»T. BASIC. Al*o Included in thl* qrouo of cceaaanda 



U 
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la thm REMIND s*j 
Open lor "1" or 
th* f 1 1*. t< t< 

*p*c la regulretf 



, (k^tor) ca 
•O* and re- 
i* 111* M4« a 



Ihle MtoMttlcillv aOSt ■ hka 
IE lar reed at the first ttcttr of 
r*ndu» ecc**e Hie, the <»«tor> 



Operatlone under Hdl*k"»9 control provide complete Ol sk File con- 
trol and error anal yet e. Mdiak«-9 pr B urn t I y ucavti 9 Ilia typ«tl 
including CORES (Ed/A^M^l^r ) , BAB I C Pr ogr aa . Directory or Data. 
Teat, multi-teak proajan. Single taek propta*, Pi«c4l Source P**o 
ortN, Pascal P~Codm programs, and BASIC Bine* y Progrmm fllat. It 

provide* ?? arr«r cod* dvtcriptlona, and supports a File Interaction 
Block fFlBI ayetem. It also Maovla Ihm um of a slash •/• aa a 
"any and all after" tha^Ktar and th# gu«*tlon war a «*>- character aa 
a "Mild card 1 * character lor Ik ta turchai, ate. 



ind cannot ba found in tha 
I and Go" cr— md I I ka tha 



Ttt* Mdl»k>9 I 

LOAD --- Mi*** I 1o«f Ira* dlek„ 

<RUN> ■-- An 'implied" r i ■ i *d . If a t oa 

c ii una table, it la ■•» imefl to ba a *lc 
CrtAIH Command in BASIC. 

SAVE Attain, ihp rmraal Smv* to Dial t-0 



-- "a— J »w lllaa from tfw* Directory ol 
ir»o eCc**s to that proor-a «■ program*. 



:i«t«d Dlafc, reejov- 



[XANGE - - Change ft* I liana**. 

ANALYZE Like Directory In othar systems. Anelyjie tha Oiractoryl 

provides Itla type, aactor count, sector link M a continuation 

Ilia, b*g inning aaapry location! mnjltng emstury location, beginning 
disk aactor. and aaount o* aaptv apace Mith aactor count and loc. 

allowing an it ol rtd|afc«-9 to snot her progr**, 
Check existing lllaa lor raad arrort, Only di at\rba Buffer 



NEM Initialise Diakel allow* up to 3d char lahele 

faalng tha Dl sk h*m*« 

S TRACK -* Sat a number ol alda* and tracka lar a apart lie tfriv 
volatile aith DEBET, 



-itn liril 6 



SIC 



Exit to BASIC. 



"diafc** provldBBj a dynamic character ilia I/O system lor ekternel 
proorem use and access along with tha reeldent coaaand ayataa juat 
praaantad. Thl a la tha F lit lMFOAnaTIOM BLOCK 6y«t*J. It allowe 

c m a iicatlon with a diak Ilia on a character at a time faaal a lor ues 

■ 1th sequential or ravka acce** lllaa, and tha *"1B automatical 1 v al- 
loc at aa aactor a aa tha file reguiree apaca. Ttve FIB contains infor- 
mation about tha Mia, auch aa «riich driva it la on. nmjxK aactor to 
r*ad'«*-|ta, byt* count. Ilia rial, Ilia type, drat aactor ol the 
Ilia, currant entry link and aactor bullar, ate. Ft I «-• ten ba opened 
lor raad, write* or update, and can ba accaaiad lor random r*ed'mrlte 
oparatlona. Tha FIB System la accessed by a J8R to tne FISCAL Rou- 
tine, Mlth a function coda in Acc-B md lv pointing to tha FIB, Any 
error aata tha Carry Bit in tha CC upon raturn, with an error coda In 
ACC-A. 

Evan Iheugh tha r*jdkak*9 A0H we raciavtd lor this preliminary report 
nii not Vat in linal form, tha Instruction* <ari amazingly caalata. 
Besides tha normal friaind dlacuaalv^a and a Itirly ccaapiata daacrlp- 
tlon o* tha FIB Byataa, a lull diacuaalon ol the um«- atcaaaibla aub- 
routinaa ail Includad. all an try paint* %\r a baaad on tha baaa add* 
raaa ol tha TOR <«CAdd> In tha 18-99 Dlah Int«rlaca>. -I th tha aatn 
•••try lor ink tallxatlon ol rkJI*k*9 bakng locatad at tha nor*al Baaa* 
#3 <Color BASIC loo»a lor a *0K* at 9CBM during PCBET to la* II 
thara la a Dk *k Control lar in tha CoajHJter, and k« ao. tranalara con- 
trol to ■CBBT3 during Powor-uVi RESET K 

CER-a»«>** Adlak^V Mill provide ■ -noraal" 01 ak Operating fivstaa 
• or the TAtLOAABB Corp. TB-99 Ol ok Interface, aekkng tha eoaplnttlon 

■ very coat -el • act I va Diak Byatee lor the Color Coaputar. the CoaV- 
eanda are atr aight-lor award and aaaV to \jae« and tha FIB and tiaar 
accaaaabla routine* allow aaay convereion ol Color Coaputa*- la<tM«ra 
to thte aratea. Mdl*k*9 BOB In combination with tha high atoraoe 
dareity O* the fALLORBJB Controller provide* a etrong Dl ek Bvetee 
at a coavaratlvaly low Price whan c pabl nad with tha lower priced Dl ak 
Qtivm. Alao, Bill vargona ol CZP-^W hae the CQ-IBIB9 AaaaaOler Op* 
ereting on fMla»«9. along with a Dlak Editor • Ot *•««•*•» 1 er . and a 
Ola* Utility package. AM a* thla «olt*ere ahould ba available aBout 
the tlaa this coluan >i Publlahad. »e» II be reviewing It e* aoon aa 
w* can* ao "atay tuned". 



TTt* CO-RUB 1 * prograa containe a lull functioning, nan oacro, aaaaw 
bier which support* the atanoard rkstorola AaaaaOler foraata. ft fee* 
turea Listing paginatlor*. anal no* eel Aaeee/kler Directive*, croaa- 
ak«9aa>ly of 68BA source coda. etc. Ii auppor t a the forcing of e* 

tended or direct addreaeing with Ihe u*e of the "> H and **<'* ayabola, 
but do** NOT support the SETDP directive. The Listing output will be 
flagged in the left margin r>e»t to the aodreee with a *■- wheo a non- 
zero direct page eddr*** i* forced, to provide e warning. It I* *ug 
geated that the •<" be uaed to force Direct Pegw AdoVaaalngl ahould 
tne *■■* ano* up* you can verily the OT* addreeaing validity. The out- 
put listing will alao • 1 «0 en ErtlwxSed Bronch or Jump ^vmn INfy 
fWe not required with a ">" ayabol In the left eargm. C-P «f V* alao 

differ* *lightly from Standard' in that the auto -deer meant format 
can be specified Elt»*ER a* ~*. —A OR ee R , R--i both will work OK. 
Alao. tha aSBB cross easeeol y capability allows tne us* of the clear 
?r and aiepier use ol tMl lor LEAK l.K . CLC for ANDLT 4*>FE, etc. 



ASMB 
progrea. 



— Th>* Co***and enter* tha Aa**wbly portion ol tha CD-RES9 
The AaaeaDler diaplaya "fNTER PABfli KP.Btl ^/34T.P,L.«,Or • 
with a ">" prompt. The 3 peaaaa mrmi 1. Build t>vai>ol Tablet 2. gen) 

eratee output without tha Byabol T^ihle being out put I and 3, gmnmratea 
th* complete output. Paae I la uaed for error aneylal* in checking 
th* eourca code! |P builds a Atw Byabol leble. mna 18 add* to the 
prevloua table. Pa*a ? dw not genar al a a wymfeol Table, and |h*re- 

lore rtwjirfi that Paaa I or P*** 3 have already been accomplished. 
It is used tit **nw>atina a pregr aa llaltng Only C2L) or obfect coda 
only direct to tape C?Tk. Paaa 3 ger*erete* e coma I el* Bvmbol Table 
and Code output. The 7/3P «•«*■ ate* obieel t*a llatkng lor ttb* 

•omcilled Optional 2/ r 3T generatea object only lor tne *p*c I f I ed op- 
tional 2/3L generatea a listing onlyi 7/30 generates a Tape Ob l*c t 
• llei and ?/3*1 <r*n— atea output to m au y. Preceding any uf the 

choice* Mlth e P activate* the Printeri I.e., P3L prodiicea a complete 
t,ardcopy liating. 

Aaaaeoler Dlrectivem aappor t ad are aa lollowaf 

ORG define tttnt Origin (i.e.. PO,...t 

EXD atonal tha and of the eource progr*w 

RrlB r%t%0Tvm ema ra - » byte 

FDD lore double byte 

FCC lore constant coda 

FCB lore constant bvt • 

Coil aaatgn value to ayabol 

PAG aklp to top of n«st page 

BPC eklp specilled *utir of linaa (BPC4 *ii|ps 4 lineal 

MAH specify program name <lk»at B chare uaed - can uee 3D 

total char* to provide additional cm a it a at top of Page 

OPT set or reset *a***bl «r option* 

ATH define author line cm a utal printed at bottoe of p*Ba 

CO -RE 89* a outstanding feature* ere It'a pagination capability, the 
uee ol atandard BASIC a ASCII T*V>e lormetting of Source Code inforaa- 
tlon, mn6 It'a operation in RAM wnlch allows user modi fleet ion and 
adaptability. Tha paging option is sal meted by default, and produces 
a "prettier" Output Hating, along with allowing caasjasnta in both tn* 
»**i* and ATH line* lor the inatwtlqn of data*, version*, not.**, etc.. 
elth the Hating. Tn* standard Tape File u** ol the ASCII format el* 
I owe e**y program axchang* without formatting aorrlaa. The Prog#*aa 

raaldence in RAH will allow eods and patchea ahmild r*Qut riwiit * 
change* much aa the uee ol Dlelr Systems *■ tney become avat labia fthe 
two obvious drawback* are that It u*** up are-* ol tha alreedy Iialted 
RAH and that the program Mill gat "bombed" go He often]. Other «■■- 

turaa provided with CQ-RE89 are that It allow* appro* I eat al v 40 char* 
of "caw ant' room, and tha output listing al ao include* the Editor 
line number*. allowing aaiitr problee location. F t rally, CO-RE B 9 

■upport* the standard aata*- lab c ■ ) in clouan I ol the Source Code 
to denote a commit line, allowing mo char actor c m * it*. 

The Instruction* eupplled mjth the prOQrae dlecuaa Start-urn Pro- 
cedurea, mn applanation of each ol the COamuVVda. and a*v*r el pagaa ol 
et*CU*Blon of tha Aasmmblmr Operation. Tne Aaoemble. diacuitlon pr*0- 
yide* inloraatlon on the Error cod**. fta*e*bler Directive* and 0p- 
tlone, 66mm mro*s-*s«**b1 y. and Peal t ion Ind*l>endpjr»t. code. Thla *et 

of Instruction* did not include th* "0EK1" Program, tatiich i* a •hart 
demonstration Program which la extremely helpful In sn****ring detatl 
Operational Oo**tlor'* and allowing eapermant at Ion with a known good 
progrea (I had S copy of it on tha original release of CD-RE6V VI. A), 
It tlMi that some of th* Suppliers which *el 1 thl* Software had been 
1 Having thee out, but discussion* with tha author yielded the infor- 
mation that they would be included tn ahlpmmnt* sAortly, ahd 1 thtnk 
a note to Bill et CER-OOHP, with a at **ped return anyeloea, would OSt 
vou a copy of tha listing if you wanted It. In general, the Instruc- 
tion* Supplied era fairly coeplate. 

Ihia l* snotne*- good program lor the Color Computer from CZR-UJB> , 
and 1* highly recce a idad. Another AAA Rating to hi* credit. 



f^d^ 1 El 



REV Z Ek 



La* V*fla*. Mv. B9| IB 

A Caaaett* Tape CD-R* SI OEM? ED I ?OR/wBBz>9aV£rT - »39 9S 

(raguires I6*X mint doea NOT need EXT. BARIC ) 

C0-RCB9 is a aamPI proceeaor svach, l»r-g. progrea foreattmd lor the 
Color Computer which load* Into a little over 9»? o4 m i y (ifilch 
leavee mPfKOMl matel y 4K ol program useable i a* y in a 1 SIC ■•Chinel. 
Th* Editor and Assembl er are complwtely integrated, with the Editor 
being baalcelly the same on* reported on in the Sep t amber 19BI lasua 
of this amgaMin* (end at I 1 1 being used In writing thla columnl. 
The only Editor Command not included In C0-REB9 Is the SToIBbTC^BIKZ 
"raiai-fT which allowed edJuatlng QO-TO^a, ODBaJB's, etc. whef, raae- 
guanclng BASIC Btatements with the Color Computer EDITOR. All other 
Editor CO and* ere the aaam, w«th the additional A****)b)er d— .mid* 
mddmd. The A**embler la phyalcelly located ahead ol th* Editor tn 

the program 'a organisation, and four C em i ids have boon added. Th*** 
*rs A8MB tenter the AaaeaOler portion of the program), SKIP <th* %«** 
aa the BASIC command SKIPF "F iLsBfAR C ^I , PATCH feicecutea s 8M|2 to 
call a Ronltorl, and RtA» Ulk. the BASIC ci a andK Iherelore, thla 

report mill only cover thmsm additional and to thorn* «aho mieamd the 
EDITOR report. It la a very good Lino Editor leh ehucke, cell Don and 
ha«e hia send you a copy o+ that issu*. thwa'a a lot art good info 
in it, tool. 
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CtA-COrW 

3&** RlCOChat Ave. , 



Las v-egae, Mv. 



ft Men, Lang. Ceaaatte Tape Byetee 
■ alao svsilsbla In HOT! — s34.99 



Honltor — sl9,9?3 



l a 2K operating sVst** Oeeigned lor uae tn any T AB SB C 
COLOR Cft BAITER System. It provides *U th* standard function* found 
In aost aystem monitors SS well aa a Pr inter/Tar alnai Ortvbr package. 
Prtnter and Terminal apdlS can ba used St rates varying from SAB to 
96mm 1 baud, mnd can be ehSrtgwd *t any time. The output can be direct- 
ed to th* printer <RS737 or M 8ERtAL 1/D B 1 oort by simply using a "?* 
preceding a Monitor C r» m*nd. All output dflver* contain a p*uaa f SS- 
turs which allows ths Output to the screen or printer to ba tempo- 
rarily etOPPed by hitting any k*V on the keyboard. TRmROH Command* 
mrm two-letter commando follow*d by thstr required parameter a. The 
Command input line la bullmrsd and will allow backspace. clear, 
bra**, and enter editing during entry to provide error«-fre* coaaand 
inputs. Ihe Rpnltor nor e*l 1 y expect* numeric entrt •■ to be hsat- 
decleal. 



Th* 



ted. and their function, followal 
y e* main* /change 



HE <sd<9reas> ns-r, ark 

Display the ASdreaa followed by It's dete byte 
plays th* pfevioua location 
n**t location 



-_*_ -,»-, Th* up arrow dl«- 
ty pthar non*het< entry dtmpl SyS the 



plays th* pfevioua location, any pthar r*on~he» entry dtsp] syo the 
n**t location. To Chang* tha data, enter e nam two-digit ho* byte 
and sny non-he* k«y| e "?" will be displayed if lldoms not enter 
correctly isuch aa trying to write to RQR) . <£mTER> emta the 

mod* back to th* monitor, «^ 



00 <addrass> --- So to ths l««ctM«4 addr ass far tutcuiian. or r«uM 
praqrM km tha stSCh PC sftar breakpoint. 

TV ««4drnu --- Taps Load * progr mm <wlth a •pactllid of»*a*>, Th»a 
l04di Ufhkn* latt^uaga prO^iM. 

T8 Ibagin addr I <#th» pftdrl <sxac addr > (lllpuat) Ssvp ««ch|n« 

language progr es to tPpej e»,at conlain start and and addr ****** 



Sl- 



«ila 



0L <add>P**' <ap»s*ga OOwn I a**) Rote 

via tn* RS232 port. Allows loading th*> standard t*©o file foraat 

usad toy post o^PsVataT' tv«(aM to thp Color C ^u ttfi ■ i y thru 
tiwr -SEfttAI I/O" Port. Thp fcaud rate can ba aat 4IU1 ti»P 9A cob- 
•nd. The optional <«MrMt> to«Cili«« an offset 4er loading, and 
IM» aeesage> twMi the Color C*a*>utsv to sPOd It Out 4po*albly 
telling tha other *y*t as vou mrm rpady to reel eve, ftc), Mhsr» 

initiated* tha routine tMltl mpmr-mm. 2d second* for *loc<Ming 
Mll*i lhan displays en error m«uq* and rtturm to tha alitor. 
Ossputor to Cd^vtr transfers can be *c c C»SJ> 1 i ened at up to o*pp> 
baud. 



U8 ibPgin *do> ) land addr) eoeaag 
91-SO foreet. Basically tha ■ • 



Save 



car Bend a f l 1 a in t ha 



BR <vtlut> aat Baud Natal 3d* i» <la<«w)t 1« BR <EKTT£R> n k«ytd. 

Valua I si P*3Pd. l-bf*. 2*179*-. 3»74*d, 4 ill—, and 5-V6#d baud. 

R9 <valud> <n*wp> »»fllattr Bart or display. KG <EXTTtR> diaplaya 

tha registers, ant wring a han valus aid A, X, £. ate. **t a that 
valua In that regietpr and than display* tha rtfli»t«r«, 

99 <addraaa> <addreeo> <sddre**> <etc>> 9pt BrpaliPoinlp at tha 

specified stfdrossas, Inaarla a SMI at tha spacl + ted )oc«ttat and 

t>avat> tHa replaced data. Whan tnKutad, display* rPQlPtor* and 

returns data berk to tha location! 00 <fc"WTER> continual tha run. 



I <valu*> Raaova Breakpoint. 

breakpoint labia. 



:* 



aJu* specified* clears th* 



V* Ibagin addr I lend addr J Duflp >aau y tn hat* and ABC 1 1 foraat. 

Dump to Bcraan |«Mt la 9 bytaa per tlna with the ASCII coda be- 
lou tha hat. bytaa. *»Drl (addr) 4 addr ) provide* an excellent pr mt- 
ar output of edoreee. lb he. bvtai, end tha la ASCII coda* all on 
tha wm> lino (nan Afitll coda* display a paviod). Thi a provide* 

aHtfiait um of papar with an aaaily Interpreted output. 



0* Ibagin add* | 4 and addr) Dl sPwrasMbl a eawjnry Into a mrt lar #©r- 

aat. This la not a full functioning Dl i«t»««Dl«< . but If) designed 
to ba an aid In OatKjogincj progr sop). Output is addr a* a, op-cods. 
and operand bytete). All relative branch Instruction* also dla- 
play a •>• (oIloMad by th* deetlnation address, tt do*-* not dl a- 
tinouiah bat —a n Op-coaa, t**t char., mmi data bytaa, anal Is not 
darslQ/iOd to ba fool-proof I >ust a convaniant aid. 

T* < buffer begin; cbuffar pnd> Tpremel nods «•/ optional 9u«*«r , 

This function allows tha uaa o« tha Color r^ssputar m» a Vadoo Tar- 
slnal, tha optional bu««ar Is rOouirad for mny baud rata ova? MM) 
baud! and lb not oosd, a~an |« spact«iad. «or 1M, Tha nor as 1 

buMar is da«*ultad at 12S, sf« can ba a) local ad. Control la 
provldad to back up display irociavad data mi 1 1 b* iQhOrad whl I a 
in thia sod a l #er rtvin*i and to control Echo 'or Ml mr h*t« du- 
plo«t opavation. Control chara. tmt% also ba sant mm raQulrad. 



yi'-i <» 
Util la 



ri» Ibytwl - - fill 



»t« 



■ ith tno spwcMtad data byt*. 



Fl <bsgin> <andl 4bytal ibyta) <byt«| late. I — Find byta wvanca 
In Pa ■ ry, t>isplay is tha loc.stod saipvianca with tha praCPdlhO. *r>d 
following bytaa displsyad on aach stos of It:. 

SO — a B lt aonlior to ft/lsic. 

IV — - o-M son I tor to Apo P«Ck si sTJaPd). 

1? — ra-inttall/a tha monitor I Ut.. Coldstart. 

ndi dlratt oittput to tha Printar during tha axacutlon of 



tha 



id. 



Tha Instruct iona suppl laO atth tha Taps *rm morm than adaquata for 
this progr so. thav daflna tha uaa and cspabi 1 1 tl mm of tha progr mm, 
suPMaarixa tha CiaassandP* spoctfy tha fTfWt COPC9 (tha proaraa contatna 
II two'lattar Error Cc**aa - axtraataly halpful » . mtxS than dlacussaa 
aach Coassand, providing avsPPlaa of aach. Tha progr a* uaar will hpv/a 
wary la« probipats gatting this ana "up mn4 running*. 

tn auaaary, this Is mn awcallant Byatao rbmltor for tha Color 
Coaputar, rtith c«Pablllt|as not found tn apat otharS. It Is a -al- 

COOO Addition to thP "stabla- of Color C^asxatar Boftwara balng dav- 
by 9)11 v»rgof.p of CEA-O^* sod is highly raciiai O+H to mr*ranm that 
wants a good Monitor for thla aachlha. 0a>«in*taly a AAA Rating. 



go about It with aasaably ) anou*aa, and you will hava a good undw- 
Stsnding of hoaa to do It with your Hicropr OCaasov and ham II could ba 
accoapl Ishod with othar tVPaa of HlC ropr ocas sors. tn Wicat » li ths 

*rscurslvs raantrancv o* position indtmrvlait coda" I riv«« you a 
littla dlffy, thia book will da«inataly claar tha air. 

MlUUUtVl/TTR AROITIXTUHE and FRT^RwTVtlMO waa writ tan to ba usaO 
aa a tfit for mn Introductory coufso on (aicroiccasputar organisation 
and assaaablv longuaga prograaaaing tn a coaputar aciamce Cur r | cul ubj. 
tt lll ' — i that tha raadpr haa a marking know) ad ga of prag?#aa|ng 
prlnctpla* in a high laval |anou*g*>, and doaa not Pttaavt to tw*cn 
-structurad progr aaaing*, «« such. It i» wtiat -a cal lad a "Kr«n- 

COUTsa anan 1 mmm at col lagal that Is, It givas you tha foundation 
to build on, Tha book la organttad into thraa partst 

Part 1« tha ftrat four rlMptara, pr— ant» introductory aatsrial for 
thosa of ua who havn't Juat finiaAad a racant prograaaaing ceuru>, 
tt prowl das tha foundation to bP Sbla to follow tha r**t a* tha 
boo*, and covprs la* dafinitiona, f«and la i tal cone apt a. a basic 
discussion of Pascal so —a Can follow tha algoi itfaas and intarnal 
opprations of a coa\potaw which Vm Prasa>«tad in tha book, a dla- 
cusslon of dsta structural Including arrays* stacks, and ououws * 
and a discussion of tha baalc c Ohc apt* of nuabw- syatsaa and 
arlthaptic Opav atlana usad In typical coouttra. 

PmrK 7, tha no*t alght chspt ara, la tha "rta^f of tha book. and 
dpsenbp* baalc prlnclplaa that a PPPlicabla to all coaputsrS. 
This is accoapl t shad by ualng two "hypothatical " coaputar pro 
CPSSOrs with dlffarlng ■tructkaras* whosa instructions and faa* 
turps ar a suosatSi or parts of. two raal pr oca* sot s. fha tap 

orocaasfa s usad ara tha Kp8#9, mn mt ctwsu I at or ~fc**ad procasaor . 
using a subaat of tha Motorola wBa>9, pnd tha tsVM. a raglal*r 
bsaad procaaaori using a SUb sat of ths 2llog 78«PfJ, This aact ) on 
Of tha book dPscrlbats basic instructions. organifatlon and 
aaaaably languagaal covar* topica Oh ralocatlon and linking. poa« 
ltion indapandant Codoi a«Crns, and structurad 4sspaa>l y laJtguagai 
diSCuSSPS popular addrpsslng aoda* of dl f 4mrmr*\ prOCaaaOrs, in' 
eluding — ■ y sapping arid asnsory aanag w a n t I aMPlalna tha foraat 
and offsets of ths *oat poovlpr ccasputar opa* atlon typwai om- 
inp* tha hlgh-lpwal cone apt a of subroiitina calling a«vd paraaata 
passing convantlona and tha cawivti o* racursloti and coroutinaa; 
dlsussos fH>ut/04itput srchitactura snd ralatad softwara struC- 
turssl cowars lntarrupta. trap*. OHA. and Introducaa tha advancad 
cone Spt a of procpSSPS. •/• wad data StruCtura* and rasa»t>r a*icyl and 
takaa a look at aoftaara a»vg \ nmwr I r*» and tha prograa davai I asnt 
procass. 

Part 3, tha final savart chap tar*. avaainta *arvaw> contatna ary 
aicroprocassOP •• una Par chap tar. tha liral on* co*a* ad la tha 

R0R-11 and LSI-ll* bPCauap all cont«*aPor ary procpssors "loarnPd- 
froa It, inmn tha rbtorola AasfMsP. 1 1 log ZBdPd. Tl 99*0* Hot. 
batog. tnta) 8*86, and Intal rCS-40 ara covarad. Each la maainad 
In Hi spctions, which psraUol Part 2 of tha booai Basic Organ 
iratlonl (Wwablv Lsncsuaoai Addroaalngi OParatlonai fiaapia 

rVograaai mrui IhOut /Output , lntarrupta, and Traps. Tha procassor 
descriptions mrm fairly PatSllPd« SO that thp rpadvr Can mmkm a 
fairly accurals pwaluatton of aach procassors atrangtha and ail 
naaaaa aa thay aignt apply to hia r aOu i r iwfi t * . HmrtJmmrm datails 
pro not suPPllPd, nor is si 1 of tha datails O* «s*asstly lar>ouags« 
Instruct I on si da<-a< I ac ta. dsval m> sa n t ayataa uv at ion. ate,, but 
tha raada* flora hava anougr* |nlp>«tia« to undvatanfl what would 
ba involvad In uamg aach proc a**or in a coaputar amvirorassnt . 

For tha Educators in tha audianca, nr. pLakarly also includad a 
"Prafsra to Instruc tors 4 ** which prpspnts a POSpibla ccktm outttna, 

progr aa»ng aaal grtassnta. discussaa progr aaning anviornaanl, and sug 
gaatad additional aatarlala. 

Jonn wa>>ar ly haa dona mn outstanding job In thp organiiation and 
prasantat Ion of tha aatarlal in this book. Tha aatarial la praaa n tad 
in a logical and conciaa aawar. which aakps It adsy to uhddrstsnd. 
and tha "ralanad" mmnnmr in wMch thp book is writ tan la a wale paw 
dapartur* froa tha nor nal dry* rigid, fcr-aal pr asan t a 1 1 on nnoroally 
found In a "collpgp toxtbook". Finslly, thp -Apf aa'pncps" at tha and 
of aach chaptar ara a raal "ODldama'i and immkm tha or ica of tha book 
north avary pstvny fo* that inforpatlon alonp. tha prpsant at I on o* 
RafPTPPCaP IS olso P d«parturs froa tha nors. in that thay p r9 nut 
ilstad tn tha foraa) foraat. but mrm introducad and thru discussion, 
so thst ths rmmdm has s good Ida* of thp information thai tha Raf 
pranca contains Ihpw sany tlaps hava you wondarad if tha Rsfarpnrs 
ass usad for )uat ana tantani a or paragraph, or la tha wholp thing 
going to ba of valua to youl. 

H IOfULlBP>UT CR ARCHITECTURE and PRO»drPt)NG Is mn outstanding book 
that anyona intaraatad ih lasrning aaaa n bly laviguaga proorapajing will 
hlva no troubla undo* standing, and M ) 1 1 actually "anjoy" reading. It 
IS mwr or-fraa, and will provlda a walcoaa and oftan-uaad rarraranca 
for tha bagannar and "pro" ollka. Don't worry about apand | ng your 

hard-aarnad dollar on th| * book, lt*S worth (rv»ry ppmy Of It's cost. 
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n|Osra»*PVTE« AROftTECTURE pnd PR tlJUb W IrsB 
by Jonn f. k*akaP*ly 

Copyright 1^91 by John wttPy 4 Sons* Inc. 

Tha nicrocogputar aaPloston of thp bast fpw r* ara has also crsptsd 
a «prolt fprptlon* Ma thst P Copyrtghtsd aortfT^I of 1 J tar at ur a rala- 
tlva to thp mmmm subJPCt, Tharp mr* pooka on tha Hardsart, Softapra, 
Bystpas (both Hard and Softl. lang u psp ps , Parthodai do' a, don'ta, "this 
I* thp only way to |D"i BOTO's mrm tn* aorat thing on garth 1*0 thpy 
•van cauaa daaagp to tha CPU CMp'Tf), ate. ate, ate, aVt . Ilka 
Rub)' Pining, if you sift thru ono*aS>S rocks. you'll find a >wal, and 
thia is ono of tKp f inpst . mo, this boos won't tsll you how to spool 
up your printar by daHning your dots prpciPPly this way, than build 
this procpdurs and thst procsdura Has so 4 you didn't forgo* thst rp- 
gulrpd sp acs or c n ap , did you, or. hopvon forbid, actually UaatT that 
■*I»fWV-|D aaorp Mnprp» tnS«Ppd P* •h*p>p*, did you?), pnd fliPplly. C si I 
tfkP Caas>llwT froa your rpaaining paf) of aaaary and ps* it if It would 
constdpr taking a I OoP St this prafras and, If If a nmA too aauc" to 
•w. would )■ conaldpr convsrtlng this to SJaSPthing thp 40 Pin Chip 
In your copputar can di<ja*t. rt MILi. glva you a good Ida* of ho* to 



Any of you who hava triad tha Radio Shack Vldarota* prograa an I rvp 
Color Ccasputar mrm wall imp* of now frustrating It la to *s>w^d your 
frpp hour wondpring proitrtd all thai inforaation on Ccsspufipr «p ||*a 
struggling thru s ***s« and than raslliing how confusad you mrm aoout 
arvorythlng you rasd and what it Stent. Don't got aa> wrondj. Co ap Pu - 

BpyvP la FAmTA*TIC| I usad tha first hour and don't think t Swan got 
■ tar tad finding out what thpy hava. 1 at a I ana how to uaa it a* fact 
I vol v. kJOkJ* Or TVOOkard up to ono of tha wany othar- ayataws, such aa 
Star-acktS, PIC, and try to figur s ant tna -f||p-spac structgrp* prp- 
vldod for fJS-coluaan Vldao Dlsptaya on tha S7-coluaan Ol splay on (ha 
Color Cosx>utar — 0D0D LUCK, T| Patar Stark hadn't coaa on 1 1 na lt( 
you havn't had tha Display atart ana la l"g you In sort of a "stiltad" 
mmnnmr , with prpcisp datails, yOu'rO In for anotnar aurprlaa - I'vs 
hoard of ELI7A, but It 'a not THAT good| thanks for tha rascua. Pata) , 
I'd atlll ba trying to figura that "fila-soac" out. I')) aay thla. 
that first night wltn VadlotPa mi OlFFETOrT. If you havn't triad 

Rodaa/ViopotPa typ« Coaputar Oparatlono, grab on* up first chanca you 
gat. "Thars fJOVD in thasB thar hllla"" oarloualy. It's a Who) a naw 
Ball Oaap, and aaora and apt Proup* ar * sotting up systsas. Tha 2 

to 3 houra on tha randan that night coot aa about PZS.Pd <wi th thp 1 
frpa hour on CdaaDuBpTva, wfiich Is only »3 to s7.p#/hour nor nal ly). 

Anyway, tha 9)0 problaa with tha Radio Shack VadlotaM systaa la 
that all vou can do la wal.ch tha 6c r pan, ano all that inforaation 

Juat "dlaappaar a" Iwilh toaa work, yori aight ba abla to aava what ' a 
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l£r"T in aooor , to Tapa. but tha progru doaa MOT provldi ■ m«v). Bob 
Lantl and Ctmm at the HI CM MfJfeft !■ norlong an a ayatao that Htll ba 
worth tv«ry ptnny It ol Qht eott 1« lhay gat mM**qh rtquittt <or it. 
It •Mil probably ba along tha ltnaa a* a ROW PACK *or tha (!artn<Sga 
Slot on lh« Color Goop\M»r H ||h a plQ-tail "SERIAL I/D" typa m»nt - 
tor «or a PfiMtf hoah-vp. ( Tha > V* *ao plug* into tha Color C/^^>ttrt 
*«R|AC I/O" output, M thoro'a no -*y to hoo* up a Prlntar mi th tha 
Hod** tn>. tha pro«rM Mould bo in ROI, la«"lOO. all o* omv y rrao. 

and control capabt 1 1 1 1 aa *or %Mltchtng tha Prlntar on and o*». Ttua 

oould allot aaking m "h^rd-copy* o< anything intaraatlng you aao. 
fVUfl provtda "raadabl a" aW-caluon Information, Drop thaa a ltna « or 

into or to aAo*» support of tha Idaat paraorvalty, *<tr tha tbOvt a«- 
partanca. 1 Mould call It a MUST it «•» * r a OolnQ to hava a "uaaahla" 
ayata* OH tha Color Co««ut«f. 



Malt* anotha* "chunk" o# tha M«iimi oat on up ~ ouch oor a o« lhj« 
anal Oon atll hava to odd ajjr a PaOaa to tha oagavma. *a*v* ham cm- 
cantrating an "riviiM" tnaaa llrmt «*>v«r *l coluwi, and Mill tont- 
tnua to do «o« bacauaa o* all tha product* that ara litavally "omPJO 
ding" onto tha Mrhtl «or tha Color dMDuta-. Wa faal that you np«d 

to NnqM Mhat thaaa proqrM* o+ + ar bacauaa thay will ba tor a log tha 
■b«tit* a* vour Cawuta- Svatao «or tha vurt to cooo - tha Olftfc 9v»- 
taaja, r>, 1P .r.|«r%i Manttora, ale , • *anr o* WMch rapraaont a oaJor 
cidi outlay. Tha rutura o* tha Color Coocnilar la aitraaatlv bright* 
tha nt«t uva<l a«*itha Mill *ao a>« and Oor a producta fcocoolno 
aval labia, and mm' I I hava to dr **• a lino ic— » ■■ a aa to Mhat Ma can 
cova* In tho dotall I ha*a boon t<r»wlnq, and Mhat mo* 11 hava to up- 
mtU* Ithla It'nl a 9da> paoa aY*Q*«ir»a, yOtt. I. at ua frnoM Mhat you 
Mant to aao. and wo\l 1 go that May. Hopafully, mm can atart looting 

«l tha "innarda" ft* tht* aaChtna aooa ahortlyt but I hava *all it mi 
oora lapnrdnt to praaant a dat ml I ad look at ooat O* tha product* Ma 

hava ravlaMad lhaaa Mrat t «*• colua>« and Iron tha lattara I'va 

raciavad ao far. to »aao to ba pratiy ouCh *on targaf* < actually, I'm 
aatOUndadt and a llttla acarod. at tha roaoortaa I'va gottan ao tmr - 
tha Mr»t "Invar a »totaa* ju»t hit tha Hatlbotaa l»t« that a moo* ago). 
Drop ua a lino, but PLfPdK tncluOa a «o) r-ado> aaaaO, ST«#« B CP. Cnv*| - 
opa I * you MOutd It La a r«Pl>» artd I'll try to at laaat point you in 
tho right dtractton. To thoaa that hava ^-ttton, niftaatfl 4 or tha coo- 
oonlai mo' I I aao you rant oonth. 



produce a different sequence, depending 
upon whether or not the value 100 appears 
in the original sequence. For example, X fl 
= 52 produces the same sequence as above, 
while X n = 50 produces a different se- 
quence with the same period. The values 

M = 127; A = 8; C = 3; X Q = 100 

produces a sequence with period length of 
126, one less than the maximum possible 
length. A sequence such as this is just 
as useful as one with maximum length. 

Further insight into linear congruen- 
tial sequences can be obtained by recog- 
nizing that, if A and M are not relatively 
prime, and if 

d = gcd(A,M) 

then the sequence can produce only M/d 
distinct values. Thus, a loop of period 
M/d will be entered after the first calcu- 
lation. This can be readily exemplified 
by choosing the values 
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These principles can be exemplified 
by exercising the random integer generator 
of Listing 1 with the following values for 
the parameters: 

M = 128; A = 5; C = 3; X Q = 100. 

These values of M, A, and C satisfy the 
three conditions for maximum period (128), 
and indeed the computational results will 
verify this. The reader should also note 
that zero is a possible value in this 
case, and will occur in any sequence 
generated. On the other hand, the values 

M = 127; A = 5; C = 3, X Q = 100 

produce a sequence with period equal to 
42. Choosing some other value of X n may 



M = 143; A = 11; C = 3; X Q = 100, 
in which case there are only 

d = gcd(ll,143) = 13 

possible values. The result is the loop 

102, 124, 80, 25, 135, 58, 69, 47, 
91, 3, 36 113, 100 

which is entered at the first iteration. 
Even more serious is the situation where M 
is a power of two, for in this case, when 
A is even the sequence eventually enters a 
loop of period 1. Such an instance is 
illustrated by the values 

M = 128; A = 4; C = 3; X Q = 100. 

After four iterations, the sequence is 
constant at X = 127. 

The behavior of the linear congruen- 
tial sequence is described by the rela- 
tionship 

X n+k = { *\ * (A k -l)C/(A-l)) mod M 

from which the (n+k)th term can be deter- 
mined directly from the n~th term. 

When n=0 in this expression 
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X k = (A k X + (A k -l)C/(A-l)) mod M 

This gives the k-th value as a function of 
the seed value X ft . When M is a power of 
two and A is even, 

H = 2 e A = 2 P q 
where q is an odd integer, then 

X k = (2 pk q k X Q + (A k -l)C/(A-l)) mod 2 e 
By using the basic identity 

ab mod M = (a mod M) (b mod M) mod M, 
this can be written as 

X k = ((2 pk q k X Q ) mod 2 e 

+ ((A k -l)C/(A-l)) mod 2 e ) mod 2 e . 
But, for pk > e, 

2 pk q k X Q mod 2 e = 

so that the value of X, is 

k 

X k = ((A k -l)C/(A-l)) mod 2 e 

independent of X^ . Furthermore, for pk>e, 
this expression is also independent of k, 
by virtue of the same argument presented 
above. This result implies that the 
sequence reaches a constant value within K 
steps, where K is the largest integer 
greater than e/p, regardless of the value 
of X n , This behavior has already been 
noted in a previous example. To illus- 
trate this concept further, the values 

M = 128; A = 6; C = 3; X = 100, 
yield K-7 and for k =7, 

X ? = ((6 7 -l) 3/5) mod 128 = 25 

That this sequence is constant at 25 after 
7 steps can be readily verified by use of 
the computer program of Listing 1. 

An important special case arises when 
C=0, in which event the sequence is given 
by 

X _,, = AX mod M 
n+1 n 

Tbis form is more convenient from a compu- 
tational viewpoint, but has the potential 
drawback that, if M is divisible by any 
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integer q, and X is a multiple of q, then 
all subsequent values of X will also be 
multiples of q. This fact can be exempli- 
fied by setting 

M = 143; A = 7; C = 0; X Q = 39. 

The resulting sequence has a period length 
10, and contains only multiples of 13. 
Again, verification is possible by use of 
the program of Listing 1. 

To avoid a situation such as that 
just discussed, a random integer genera- 
tion sequence with C=0 must have X n and M 
relatively prime for all n. This means 
that all integers X for which 

gcd(X,M) = 1 

must systematically be excluded from the 
sequence, thus shortening the maximum 
period possible with the sequence. This 
is the price paid for computational con- 
venience, but it may not be too severe. 
For example, if M is itself a prime inte- 
ger, then the period can be of length 
(M-l) , only one less than the maximum 
possible length. A previous example, with 
M=127, has illustrated this concept. 

There is a general rule concerning 
the period of a linear congruential se~ 
quence with C=0 (Reference 1), which 
states that the maximum period is achieved 
if 

Bl) Xq is relatively prime to M. 

B2) A is a primitive element modulo 

M. 

The first condition is apparent from the 
previous discussion. The second concerns 
a mathematical entity called a "primitive 
element 1 ' and, while a full discussion is 
beyond the scope of present considera- 
tions, certain special cases are easily 
considered. An integer A is a primitive 
element modulo M if: 

CI) m = 2 e , e > 4, and A mod 8=3 
or 5. 
or 

C2) M (vA^)/ 5dd > A mod M = 0, and 
A ^ mod M = 1, where q is 
any prime divisor of M^l. 

The first condition considers the impor- 
tant case when M is a power of 2, while 
the second applies to, among others, the 
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case where M=2 ±1. Reference 1 contains 
information on how to determine multiplier 
A for any general value of M. 

The value of the maximum period 
length can be determined in the following 
manner, and is function only of M. The 
modulus N can be expressed in terms of its 
prime factors 

e e e 
M = (p 1 1 )(P 2 2 ).(p k k ) 



in which case the functions 

e-1 
f(p C ) = 



(p-l)p' 
„e-2 



for p f 2 
for p = 2 



are defined. The length of the maximum 
period is then the least common multiple 
of the f(p ). The least common multiple 
is the smallest integer into which each of 
the f(p ) values will evenly divide. When 
M is a prime number there is a single 
prime factor p, given by 

p - M 
which results in 

f(p) = p-1 = M-l 

and the maximum period is (M*-l), as previ- 
ously noted. 

To illustrate these concepts, the 
values 

M = 127; A = ?; C = 0; X Q = 100 

can be used. Since 127 is prime, the 
maximum period is of length 126. Also, 
since 

(M-l) * 126 = (2)(3 3 )(7) 

condition (C2) above requires that the 
value of A, in order to achieve this 
maximum period length, must satisfy the 
conditions 
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M 
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mod 127 = 1 



mod 127 = 1 



mod 127 = 1. 



These tests cannot be performed directly 
because of the large numbers encountered, 



but the modular exponentiation technique 
discussed in Reference 2 can be used. A 
PASCAL program implementing this technique 
is given in Listing 3. By use of this 
program it can be determined that A=7 
satisfies the requirement above, while 
A=ll does not. The reader may use the 
program of Listing 1 to verify that A=7 
leads to a period of 126, while A=ll 
produces a period of 63. 

As a second example, consider the 
values 

M = 128; A = 11; C = 0; X Q = 101. 

Here, condition (CI) applies, and since M 
is a power of 2, and 11 mod 8=3, the 
conditions for maximum period length are 
obtained. Furthermore, the value of the 
maximum length is obtained by recognizing 
that ? 

M = p e = r 

so that 

f(2 7 ) - (2 5 ) = 32 

is the period length. This can be veri- 
fied by use of the computer program of 
Listing 1. 

When C=0, M is a power of 10 

M = I0 e , 

e > 5, and X- is not a multiple of 2 or 5, 
the maximum period length is 

e-2 

5 x I0 e C 

and is obtained when A mod 200 has one of 
the following thirty-two values. 

3, 11, 13, 19, 21, 27, 29, 37, 53, 
59, 61, 67, 69, 77, 83, 109, 117, 
117, 123, 131, 133, 139, 141, 147, 
163, 171, 173, 179, 181, 197, 189, 
197. 

The reader is referred to Reference 1 for 
further details. 

The computation of modular values can 
be greatly simplified when the modulus N 
is taken to be the word length of the 
computer used to generate the sequence. 
When a high level language is used, inte- 
ger arithmetic is done with a modulus one 
greater than the largest integer repre- 
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sentable in a single precision computer 
word. Typically, mini- and microcomputer 
high level languages use 16-bit two r s 
complement integer representation, so that 
the largest positive integer is 32767, and 
integer arithmetic is done modulo 32768. 
If integer overflow does not cause a data 
exception, then the overflow feature of 
the machine can be used to accomplish the 
modular arithmetic. This requires that 
the modulus H be 32768, and the maximum 
period length is easily determined to be 

13 
2 1J = 8192 

Furthermore, in order to obtain this 
period length, the value of A must satisfy 
condition (B2) above. Since 

171 mod 8 = 3 

the integer 171 is a primitive element 
modulo 32768 because it satisfies condi- 
tion (CI). Thus the sequence 

X n , = 171 X mod 32768 
n+1 n 

should produce the maximum period length 
of 8192 if X n is odd, and therefore rela- 
tively prime to 32768. Listing 4 contains 
a PASCAL program for generating random 
integers with a modulus of 32768, using 
the inherent modular arithmetic provided 
by integer overflow. With some patience, 
the reader can confirm the period of the 
above sequence by use of this program. 

To be continued. . . 
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T»»| ■ pr^p*** we« **-]tt«*« oeceuee none of the 
published dloeaeaoblar prograe* that I hai triad 
mm-m Htlifutifyi either they felled to ruA At 
all <poeaibly do* to ay elaroeding coda) or alaa 
tha output waa nnt Particularly ueelul . 

Mhvn I doc I dad to product ay our prog rmm, I 
thought that I dually it enould produce en output 
ii ouch lite art MMCly Hating *e poeelble. I 
had already adapted DURPCHSfl . CRD by R.L. »lt+ord 
to run under FLEt2. and mi ao lapraaaed that I 
decided to a*ha It tha *lr«t part ol my prograa. 

Part two O* the prograa takae ovar whar* 
PUPy C HPS leevea nMi It prints tha opcode aneoonlc 
• ol lowed by tha operand. Tha I attar la In tha 

lore In tdtlch It would usually top Bar In en 
aaeaodly Hating except that no label* ere wild. 

Ky uMJtl Method ol u» I at 
1« Prepare an output file by uimg tha '0* c m ijftd. 
e.g - O, 1 . L 1ST [NG* OUT , 0* D ISCrlBLE , 1 . PflCJQR A* . ■ I N 
2. Thia can than be edited In tha ueuel »ey. 
a) he llrat editor coannO »• uauallyi 
C/ / /► 

Thi« chang a a tha apaclng to allow enough aPace for 
label a to ba added, 
bl Than, 

~C/ £/!£/» »*C/ a/l»/> 

Thla alio** a a tab character to be Irtaerted. ao 
that a neat layout can be achieved. 

c> Flnallyi 1 aba] a can ba Inaartad and rafaroncea 
to inajiy locatiu*>a can ba changed t roug out the 
Hating to the corresponding label. 

T a nant daalrable feature Mould be to atrip 
away the coluane a* enda to allow re-aaaaaAl y. 



Thla I have not done. 1 think it Mould be mmnivr 
to changa tha A»ft***>l»r prOgre*> <*tmrw tha nueber 
a* pytaa to be 1 gnorad la «Pte Hied. 

?ha aathod weed for aaarchmg tha enewonlc table 
mji +or m+%9 o» writing, and Could Probably be 
lasrnved to allow a aaallar tab I a, Hcmmvrr , at 

OlSErtSLE. Ilka DUWPSH0S. Cl aaaaeabl ea #r oe> di ah 
without having to hava tha prooraa tjatng 
dlaaaaeaoled In ma**ory» the *e©ont o* M wdfy 
Headed la not a problem. 

Any Improvement a to tha Prograa would ba walcoatad 
by mm, aa alec mn 1 ^ report of V^iflk found. 



T8C HMCnONIC ASSEMBLER 



i FIRST FART IB OUF#»CA0S BY R.L, P1GF0RD ■ 

t MODIFIED 8V *.A. r4JBr«B FOR F1_E*2, H) Tm AOOED 

« PORTION TO LIST ASSEMBLER -STYLE T4M£nONlCB t 



t BYBtCn EOUATEB 



AD IB 
A&IE 
ADS 4 
AD20 
AD3* 
AD3* 



COO0 
C4eC 

AtOO 
AI0O 20 
A102 02 
AIOJ 

Aiog 



A 107 

• ■•■ I 

A.10* 
AfOA 
A10B 
AIQC 
AlOD 
AI0F 
Al lO BD AD 24 

4ii3 ip »; « 

Alia BD 02 

A I IB 20 FA 

AHA 7F A] 0B 

AUS rt Al o» 

A120 BD A2 4| 
A123 ■! 07 
Al» 27 ]f 



E0U 

PlJIChd* E0U 

PSTRNQ ECU 

PCR*F EOU 

GETFIL ECU 

AODBJt EOU 

OUTOfC EOU 

OUTHCJJ EOU 

RPTERR EOU 

0UTADR EOU 

FnSCLS EOU 

FHfi EOU 

FCB EOU 

TADDR EOU 

TABLa* E0J 

TABEND EOU 
■ 

ORB 

BTART BRA 

WW FCB 

9AVEI RrBJ 

BCRTR hp..h 

BAVCB p*ip 

COUNT RHB 

FLAG 1 BMP 

FLAG? RtiB 

BV1E1 Rt« 

BYTE2 RflB 

BVTE3 RHB 

WOR* B» RHB 

BTEPfP una 

1NIT JBR 



L0A02 CL.B 

cut 

L0A0CR JBR 



AI27 •! 

A13« 2e 
A|2> BD 

A12B B7 
mP,i BD 
A134 B7 
A|J7 Cl 

A13A mi- 

A1SD Ct 
A140 BD 
A143 20 
A143 BD 
A14B 17 
A14B BO 
A14E B7 
A]S1 BD 
A 134 17 
A137 27 
A 159 ID 
A1DC 7A 
AlSF 7B 
A1A7 2b 
A16* 70 
AI4-7 2* 
A16« B7 
AleC V 
A1AD CE 
At 70 BD 
■--■•' BD 
AI7# tt 
■■■:'•> BD 
A17C BD 
A17F Ba 
A|«2 Bl 
A1B4 27 
Atfta Bl 
AIM 27 
A1BA SI 
A19C 27 
AI8E 84 
A1*0 Bl 

Al«4 Bl 
A19* 25 

aits B4 

A19A 03 
A1TC 24 
A]9£ SC 
A19F 9C 
A1A0 F7 



It 
F3 
A2 41 

AC IE 
A2 4] 

AC IF 
A2 1A 
AC IE 

AC IE 
Al F| 
0B 

A2 41 
Al 03 
A2 41 
A I 04 
A7 41 
Al 03 
C7 

A? 41 
Al 03 
Al OS 
37 

Al 0* 
77 
Al OA 

Al 03 
Al FB 
A2 OC 
A] OA 
Al FC 
A2 12 
Al 0A 
BC 



•AD03 
•APIB 
•ADtE 

*AD24 
»AD2£> 
«>AD3A 
■AOja 
•AD-5C 
4AD5f 
•A045 
at- 4 \ 
• 1-4..*. 
•AB40 
•AC1E 

•cooo 

K4«C 
4A10O 

iHlt 

2 

I 
1 
I 
I 



I 

2 

I 

»«CALF 

ORereM 

LOA02 

tNlt 

FLAOJ 

FLA02 

Fieai 

C2 

L0R2 



laja 

LOAOCR 



BTA A TAOOR 



STA A 
LDI 
JBR 
LM 

JBR 

BRA 
JBR 
BTA A 
JBR 
STA A 
JBR 
BTA A 



■PSILOM JBR 
OSC 
TOT 



BTA A 
CLA B 
LDi 



LDA A 
C«R A 
SCO 
CRP A 
BEG 
CRR A 
BEO 
flW A 
CMP A 
BEO 
CHP A 
BCB 
AMD A 
CW* A 
8h€ 
INC B 
INC B 
BTA B 



ETADOR 

0UT4*dJ 

LOAOER 

FTtBI 

SAVE I 

FRBI 

8AVEx*l 

rnsi 

BCNTR 
LOADBR 

FAfl I 
BCNTR 
FLAB I 



FVA02 
DELTA1 
BYTEI 

l 5.ivl i 
0UT4HB 
DAJTB 
CBVTE1 

0UT2>*B 

IMCSAV 
BYTEl 

caex: 

►'"ei r 
reBC 



OR AWV CONVENIENT L0CA1 (ON 



A98EKBLE IN USER CCWR4AMD SPARE 

VERSION €2 

BCrw»ANO ADOR. COuWTfR 
WO. OF BVTEB COtiNTCB 
NO. QF BYTES IN C u Tfl AN D 
MO. OF BYTES tUBED IN PART 2> 
INOICATEB JNCONrXCTE 2-BVTE OtD. 
INDICATES INCONPLElt -BYTE CJTO. 
OR-CODC OF COVIAND 
FIRST OPERAND BYTE 
SECOND OPERAND BYTE 
TEMPORARY BTORAOC 



OET FILE SPEC a OPEN FOR READ 



CUEAR FLAOS fQ RESIN CORPiAMD 



SET BYTE FROJi FILE 

18 IT **u PCCORO [N0ICAT0R7 



IB IT TRAMBF1R RDOR. INDICATOR 
RETlJfN FOR ANOTNMR BYTE 
ACT rROORRrl ENTRY ADDA. 
i STORE ]T 



PRINT BEO1N.AD0R NESBA0C 

OUTPUT TRANTER AOfeTESS 
GET Af40T>4ER Pv fe 
BET 2-BYT BES1M AODR. 



OET NO. QF BYTEB IN RECORD BLOCK 



RETURN IF BLOCK IB BLANK 
OET DATA BLOCK FRO* FILE 



7>#b£EB 

TkfOB 
ONES 



2-BYTE CRD7 
3 -BYTE CHD'* 



STORE BYTE AS OP-4P20E 
CLEAR NO. BVTE9 IN OtD. 



OUTPUT AX>©A. OF COPP' aK D 



OUTPUT OP-CODE 

OET OP-CODE ASA IN 
TEST FOR WO. BYTES 
IN COVWMO 



(aFO 
C420 
TWOS 
Caod 
OMEB 
C410 

TWOS 

B REG CONTAINS NO. OF BYTEB 

IN THE CC M Ift N O 
STORE NO. CRD. BYTEB IN QAVEB 



20- 



.'68' Micro Journal 



AIA3 Wl 


4] 07 




ITA t 


cnwT 


A1AA 24 


04 




BNE 


NU 


AlAfl to 


A* 0F 


EM01 


JOB 


PAAT2 tJI 


41A8 BO 


39 




tSf» 


TEttt 


AIAO 29 


414 




BCt 


L0A01 


41AF 20 


».* 




BRA 


EPSILQN 


AHII BO 


*» 


ru 


t9BJ 


TEtTt 


All-' 34 


OB 




BCC 


QAAP* 


AlB3 *C 


A| OB 




INC 


PLAOl 


AIM 7| 


Al TO 




JRP 


LOADER 


ALBB ft 


Al OB 


0AMM4] 


QJ» 


•XAftl 


AJtf 2o 


03 




BRA 


QAANA2 


A I CO BO 


AT 41 


QAAT4A 


JSA 


fnsi 


A|C3 87 


A| »■ 


0ANn42 


tt4 4 


■V1E2 


AIC* ^ A 


Al 09 




DEC 


■CNTA 


AIC* Cf 


Al Oft 




L01 


CBVTE2 


AlCC BO 


41 f £ 




JSR 


0UT2HB 


AICT BO 


41 




SftR 


1NCSAV 


AtDl ■« 


Al 04 




OtC 


tAVtt 


4104 2? 


07 




BEQ 


UNO* 


AID* BO 


... 




MR 


run 


AIDS 24 


Oft 




BBC 


OELTA 


41DA PC 


Al O* 




INC 


FLAA2 


AIM 7C 


Al 20 




JNP 


IPAOEft 


AJIO 7F 


41 O0 


DCLTAI 


CUR 


FLAQ2 


AUS 20 


03 




BR4 


DELTA* 


AJI9 KA7 (1 


PELTA 


JOB 


FHftl 


AlEB 87 


Al OC 


0CLT47 


8TA 4 


BVTE3 


A IE* 7 A 


Al 09 




OCC 


H NTH 


41 EI CE 


41 OC 




L0» 


CftVTI • 


AIM SO 


0* 




NH 


BUT* | 


Airs «o 


10 




ti>.t« 


1NCBAV 


AIF9 7E 


AI At 




jap 


1 N[ -1 


AIF8 SO 


AO 3C 


Our4HB 


J 04 


OUtMEl 


AlFB OS 






INK 




A^C BO 


40 3C 


OUTTHt 


JtB 


0IJTHE1 


AIFF 10 


0* 




064 


OUTS 


ASCI S4 




• 
TEBTB 


4TB 




A207 70 


A) OB 


TBT 


BCNTA 


A203 27 


OS 




BEQ 


•ETC 


A207 OC 






O.C 




A208 *0 


01 




bra 


AETN 


A20A 00 




KTC 


etc 




A2©t 3* 




HCTN 

■ 

OUTt 


RT* 




A20C 04 


20 


LDA4 


C420 


A20C tO 


40 It 




JtB 


AUT044 


4211 39 




I 
IMEBAV 


RTt 




4212 Ft 


A| 03 


LOI 


SAVtl 


A219 Oft 
A71A FT 






IHI 




A| 03 




BTp 


tAVtl 


A214 5* 






•ft 




3 




• 






A21A 93 




HBfta 


Bfjfl 


•tTAATlNt 


421* 54 


*J 








A2*D 92 


*4 








A2lF » 


*t 








*22l 47 


M 








A223 41 


<• 








A723 44 


". 








*22? *9 


93 








A27t 93 


M 








A22t 30 










A22C M 




1 


Btftj 


* 


A220 Ct 


44 40 


Loa 


ETC* 


A730 SO 


40 20 




JOB 


«TML 


A233 29 


27 




BCB 


EBBDRT 


A739 B» 


Ol 




LDA A 


Cl 


A237 47 


00 




■ TA A 


0.* 


A23* BO 42 4 t 




JtB 


F>181 


A23C ft* 


FF 




LDAA 


CtFF 


A73i AT 


m 




BTA A 


34,1 


4240 3* 






BTt 




A24I CE 


40 40 


FHB1 


LDK 


CFCB 


4244 BD 


B4 04 




JtB 


Fftt 


4247 24 


01 




BNE 


FHB2 


4244 34 






ATI 




A24A 44 


Ol 


7*82 


LDA A 


l»* 


A24C ai 


Bl- 




C*4» A 


Ct 


A24E 24 


OC 




BNE 


ERRXB> 


A290 B4 


* 




LOA 4 


C4 


A292 47 


00 




tT4 4 


.« 


•'..1* *l 


B4 03 




JtB 


FNPO.B 


A297 24 


03 




SNE 


WtiJ* 


429* 71 


40 03 




JNP 


WAB7B1 


mm m 


AD V 


ERROR 


JtB 


AWED* 


A29F M 


84 OS 




JtB 


rntCLt 


4242 71 


AD 01 




JAP 


WAMBB 



%. In 

IF 1- OB 2-BVTE 040. 
4 PCRL.F, IF AABT2 NOT BEBUIRE01 
AWV BYTES t_BFT CM RECORD? 

GET NEM DATA 

ANY OvTEO LEFT IN BLOCK? 

SET FLB8 TD 9HQB |40WV£TT 
2-BVTE DOl BET OATA FBOB 
NEAT BfTXt CLEAR RJW lD>ON 



BET NEw BVT£ FRt»1 F1L«7 

VTORE 17 48 FIRST OPERAND BYTE 



OUTPUT FtBST 



RETlDM IF COTviAND lAUDV LCTE 
AWV tVTEB LEFT IN BLOCK? 



BET FLAG TD 8MJM NEED BYTE 3 
RETURN FOR NEW RECORD 4«x 



OUTPUT 9EC0N0 OPERAND 



OUTPUT 2 WEK BYTEB 



OUTPUT t NIX BYTE 
OUTPUT SPACE 



TCtT HO, BYTES LEFT tn BLOCK 
CLEAR CARRy IF BYTEB ARE LEFT 
SET CARRY tW ALL BYTEB USED 

OUTPUT SPACE 




ANALYSE INSTUCTION TVP? 



DIRECT 

ElTENDED 
OUTPUT AS ASCII 



rOTOBl 
C*4 

PUTCHR 

BYTI2 BET OPERAND tVTE 

COUNT 



OUPUT OPERAND tYTE 
END OF IN&rRucTIONV 



OUTPUT OPERAND 
At DECIMAL 



output a coma 

OUTPUT '*• 



CALCULATE RELATIVE AOOnCtt t 0/P IT 



ATt 
END 

<ni DETECTED 



A249 FE Al 03 END* 

A24B 7F Al 07 

A24B BO 40 74 

424t 34 

A24F BO A3 OC PARTS 

A272 t4 A| OA AMEN 

A279 Cl CO 00 

427ft AI 00 CXI 

A274 77 00 

427C OB 

A270 OB 

A27E Ot 

427F Oft 

AJBO Oft 

A2SJ1 0ft 

A2B2 BC C* 4t 

42ft9 24- Ft 

A2B7 20 44 Nlftft 

42ftB Oft HIT 

A2t* A* 00 

A2SC BD 43 92 

A2ftF ft A| o3 

A7T2 BO 42 OC OONE 

4249 27 tt. 

A2«? ft* Al OA NODE 

A24A ftl «T> 

A24C 27 Oft 

'6fi' Micro JogmaJ— 



LO>t 

p n 



LOA A 

LDK 

CRP A 

BEQ 

I NX 

IN* 

I NX 

1NA 

INX 

INA 

CPt 



OUTB 
BTTEI 

CTABLE 

0,1 

NIT 



SET OP-OQOE AGAIN 



POINTER 
TO MEIT 

IN TABtf 



CD 10 

C02D 
C090 
CO40 
C090 
CO40 
C070 
COftO 



4C 94 

L V 

00 93 

. ft 
04 04 

41 42 
4 t 
It 41 



Oft 93 

t 
04 04 



43 93 i 
C t 



4F 90 

P 

Oft 4t 

I 

04 04 

49 43 
ft C 
10 93 



04 04 17 94 



42 4 1 

t 4 
23 42 

O I 



04 04 04 94 

. . . T 

4ft 9t 04 04 



41 BO 04 

A P . 

00 44 

E 
04 04 OC 



04 07 94 90 41 



49 9ft 04 04 OA 



4C 93 04 04 



«J t 

04 04 



COBO 4C 94 



INI 

LOA 
JtB 
LDi 
JtB 
■SO 
LDA 



CXI 

1NVAL10 TREAT AS ASCII C 

A O.K 

PORTA 1 OUT«UT ANE7VM1C 



END OF INSTRUCTION 



OUT! 

SN04 
4 BYTE1 
4 C4B0 FIND EXCEPTIONS 

REL2 



COCO 
COOO 
COftO 
COFD 
CORF 
ClOF 
CllF 



30 9* 

fQ T 



9fl 93 

I S 

3* 93 

Hi R 

44 04 

I . 

43 4F 

C 

04 47 



94 43 

V C 

29 42 

• 8 
04 04 

93 98 
t I 

33 90 

* P 
04 04 

94 33 

T I 

04 3F 

, - 

40 41 

n 4 

41 93 



V t 
04 04 

4D 44 

n t 

TM. 42 

t 

04 04 

99 4C 

U L 

34 SO 

m w 

04 04 

93 97 

B n 
04 44 

. * 
92 41 



2ft - 

(P 
04 < 

«7 ! 

S 
31 * 

42 ( 

t 
93 * 

I 



4C 44 04 
L I , 
II 43 42 

C t 
04 04 14 

92 41 04 

B 4 . 

24 42 43 

rt> a c 

04 04 77 

fm} 

94 93 04 

V B 
JC 42 47 

V ■ S 
04 04 2F 

. . V 

41 93 04 

N t . 

34 44 49 

* o ■: 

41 04 37 

A , f$ 

94 44 04 

T I 

04 40 4E 

, ft/ N 

97 41 04 

A 4 . 

41 S3 4C 



43 4C 43 

C L C 

04 OF 93 

- * B 

41 04 04 
A . . 

44 41 41 

4 4 
04 22 42 

. t-> ft 

43 04 04 
C . . 

42 49 91 

ft E O 

04 2* 42 

I 

43 04 04 
E , - 

42 4C 43 
OLE 

04 32 90 

► 9 p 

93 04 04 
B * . 

90 93 4ft 
P S H 

04 31 37 

| w 

43 4? 41 

1 A 

44 92 4/ 

r> r o 

41 04 44 



43 

* C 
04 04 

43 40 
E I 

14 94 



H I 
29 42 

X B 
04 04 

90 4C 

P L 

2D 42 

(4 ft 
04 04 

99 4C 

U L 
39 94 

9J T 
42 04 

> 
41 

A 
04 43 

32 41 

A A 

32 4F 



21 





. 


% 


ft 


S 


R 


ft 




<W 


A 


8 


L 


ft 




1 


R 





C12T 


4C 


41 


04 


4ft 


44 


43 


43 


41 


04 


4C 


49 


4E 


43 


41 


04 


40 




L 


ft 




Jj 





E 


C 


A 




fi 


1 


N 


C 


ft 




* 


C13P 


»« 


33 


3* 


4) 


04 


4F 


43 


4C 


32 


4J 


04 


30 


«c 


43 


47 


42 




1 


1 


T 


A 




b 


C 


U 


A 


ft 




* 


M 


C 


8 


B 


CJ4F 


04 


33 


43 


4F 


40 


42 


04 


34 


4C 


53 


37 


42 


04 


36 


32 


4F 






% 


C 





« 


B 




m 


L 


8 


ft 


B 


. 


V- 


R 


O 


CJ3F 


32 


42 


04 




4) 


33 


32 


42 


04 


38 


41 


33 


4C 


42 


04 


39 




A 


B 




w 


ft 


S 


R 


B 




K 


A 


B 


L 


B 




V 


C1*F 


32 


4f 


4C 


42 


04 


3A 


44 


45 


43 


42 


0* 


3C 


49 


4E 


43 


42 




R 


O 


L 


B 




1/ 


D 


E 


C 


8 






1 


H 


C 


8 


CI7F 


04 


SO 


34 


33 


34 


42 


04 


SF 


43 


4C 


32 


42 


04 


60 


4E 


43 






♦ 


T 


8 


T 


B 






C 


L 


ft 


6 






H 


E 


C1BF 


47 


o* 


04 


63 


43 

C 


4F 

O 


4D 
n 


04 


04 


64 


4C 

L 


33 

6 


32 

R 


04 


04 


66 


Cl«F 


32 


4F 


32 


04 


04 


67 


41 


33 


32 


04 


04 


68 


41 


33 


4C 


04 




H 





R 




" 




ft 


8 


m 








A 


S 


L 




Clflf 


04 


69 


32 
R 


4F 


4C 


04 


04 


AA 


44 


43 

E 


43 

C 


04 


04 


6C 


49 

I 


4E 


C1BF 


43 

C 


04 


04 


60 


34 

T 


S3 

E 


34 

T 


04 


04 


*E 


4ft 

J 


40 

n 


30 

P 


04 


04 


6F 


C1C* 


43 


4C 


52 


04 


04 


70 


4E 


45 


•7 


04 


04 


73 


43 


4F 


40 04 




C 


L 


R 








H 


E 











C 


O 


n 




ClDf 


04 


74 


4C 

L 


33 

8 


32 

R 


04 


04 


76 


32 

R 


4F 
O 


32 

R 


04 


04 


77 


41 

ft 


33 

8 


C1EF 


32 
R 


04 


04 


78 


41 
ft 


33 

S 


4C 

L 


04 


04 


79 


32 

R 


4F 

a 


4C 

L 


C4 


04 




ClfE 


7ft 


44 

D 


43 


43 

C 


04 


04 


7C 


49 

J 


4f 
N 


43 

C 


04 


04 


70 


54 

T 


53 

8 


34 

T 


C20C 


04 


04 


7E 


4ft 
J 


40 

h 


3© 

P 


0* 


04 


7F 


43 

C 


4C 


32 
R 


04 


94 


80 


53 

8 


C21E 


33 


42 


41 


04 


HI 


43 


40 


SO 


41 


04 


82 


33 


42 


43 


41 


04 




U 


8 


ft 






C 


h 


P 


A 






B 


8 


C 


ft 




C22E 


&4 


41 


4E 


44 


41 


04 


83 


42 


49 


34 


41 


04 


86 


4C 


44 


41 




. 


ft 


H 


D 


ft 






S 


1 


T 


A 






L 


D 


ft 


C23E 


41 


04 


88 


43 


4F 


32 


41 


04 


89 


41 


44 


43 


41 


04 


6A 


4F 




ft 


, 


, 


E 





R 


A 






A 





C 


ft 






O 


C3*€ 


32 


41 


41 


04 


BB 


41 


44 


44 


41 


04 


BC 


43 


50 


58 


04 


04 




R 


A 


a 




, 


ft 


D 





A 




^ 


C 


P 


It 






C23E 


SO 


42 


33 


32 


04 


»4 


BE 


4C 


44 


33 


04 


04 


90 


33 


33 


42 






B 


B 


R 




. 




t. 





8 


♦ 


. 


. 


6 


y 


B 


C26£ 


41 


04 


91 


43 
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* v Personal Finance" ROM Pak program for the TRS-80 Color 

Computer 

by The Image Producers, Inc. 

distrubuted by Tandy Corporation- cat no. 26-3101 

$29.95 

There is a special place in my heart for Radio Shack's 
"Personal Finance" program for the TRS-80 color computer, 
HOWEVER, it is not the same place that I reserve for things 
truly useful and logical. 

1 am relatively new to the ranks of real-live owners of 
computers and 1 owe thanks for that, in part, to the Personal 
Finance program. We are not long on budget around our house 
and any purchase the fiscal size of a computer must be justified 
to the family comptroller Thanks to the well-known "local 
Radio Shack dealer," 1 was able to borrow a computer and 
aforementioned Personal Finance program for the purpose of 
convincing my wife that a computer at home is a very 
reasonable thing indeed. From what 1 have told you before you 
may assume that the ploy was successful. It was. The program 
not only demonstrated the usefulness of the machine, but after 
inputting some figures from our own personal finances it 
showed that purchase of the machine was feasible. Bless its 
little ROM. 

Of course, with the purchase of the computer we picked-up 
the Personal Finance ROM pak and have used it since. 

Now, you may ask just who 1 think I am, being a rank 
amateur and alh attempting to review a program for you, the 
sophisticated and experienced program- writing audience of '68' 
Micro Journal. Well. I am the guy the thing was * designed' for. 
When we purchased this program neither my wife nor 1 had any 
real hands-on experience with computers and we both thought 
(as we were supposed to) that this program would make 
handling our budget easier. In its way it did, (Credit must be 
given where credit is due.) When we got all the numbers in, and 
ail the goofs and confusion straightened out, it gave us a pretty 
clear (but not always pretty) all-in-one view of our financial 
situation. But, it took four months of experience with it to get all 
the numbers to come out right the first time through. 

Perhaps we expected to much, but I think not 

A *'Personal Finance 14 program, it seems to me, should be at 
least as easy to use as it is easy to reconcile your monthly 
checking statement This one is fairly easy to operate- 
pro viding you get every entry right the first time (not much 
provision has been made for correcting mistakes), but it's not as 
easy as "doing the statement*' 

Any computer program should be "forgiving.** It should 
allow some lee-way for the user. A program written for the 
inexperienced user should be, to my mind, very forgiving. The 
only bow to user oddities in the Personal Finance program is 
when selecting the month; i.e., where the program(mer) prefers 
to see "01" for January, it will accept simply 4 T\ Elsewhere 
there is only one way to do it Often enough to be irritating, it is 
the long way. 

For instance, whenever you enter a number (as in dollars and 
cents) you must forget that the decimal point exists but never 
forget the two places to the right that are normally used in 
monetary functions— to enter $300 you must key 30000. This 
means an additional two keystrokes that must be remembered 
where quite often they shouldn't be needed. If you forget, and 
input it the way your shirt-pocket calculator lets you do it, 

'68' Micro Journal 



you'll end up with $3 entered and missed and then you'll have to 
drudge your way through the entire file to find where the heck 
the $297 error is. 

Now, to find your mistake, you must restait the section of the 
program known as "Balance Checkbook/' Next, do two steps 
for drill — tell it that you had no interest charges ( a- k, tu services 
charges or check fees) and no interest earned. Now you may 
look at eveiy uncancelled transaction in the program file. This 
is accomplished by NOT cancelling each item in turn until, 
hopefully, you find the bad entry. 

If, when you find your error, it turns out that it is an 
uncancelled check, you're in luck. In this case a simple 
procedure allows you to change the value of the check and the 
program will update all affected balances. 

However, if it is anything but an uncancelled check, you 
won't find it here or any place else in your program files. It is 
gone from the machine forever, except as figured into other 
budget balances. You are now limited to two time- cons urn ming 
and usually complex choices— start your whole year's listing 
over from the beginning (forget it) or lie to your computer (a 
fearful and guilt- ridden experience, as you all know). 

If you opt for the lie, then you still have to find the error. 
Doing your statement the old standard way is helpful during the 
investigative process, as is the assistance of a printing 
calculator. (There is no output to printer facility with this 
program) Of course, while you're doing all this you start to 
wonder why. 

When you finally have the mistake in hand, you must figure 
the difference between the figure in the files and the figure you 
figure should be the figure in the files. Then, to make up that 
difference in your files, you need to make up a fake transaction 
and tell the computer all about it This involves starting the 
program section called "New Checks,'* entering the fake, exit 
"New Checks,*' start "Balance Checkbook 1 * (no dear, still no 
charges or interest, thank you), and AfOTcancel all transactions 
down to the fake, THEN CANCEL ITT 

Other tittle things that are not quite right— a genuine bug 
exists in the input from/output to tape section. When you call 
for these functions your tape machine is turned on immediately 
and not when you are told it is, sometime later. You can live 
with this if you don't press '*play"on your recorder when you 
are told to either The program doesn't really start to output or 
input until you press enter. If your tape is blank when you want 
to output there is no real problem But if you start to output in 
the middle of last month's data, then you get googaa when you 
try to input it next month. Same is true if you're slow on the 
enter key during input The tape has already run to the middle of 
the data when the machine starts to read. Fortunately, all data 
is automatically written three times to tape, so if at first you 
don't succeed, try, tiy, tiy again. 

The fact that you can't output to printer with the stock 
program, as mentioned previously, is rather short-sighted on the 
part of the author and Tandy. This means that individual 
transaction items that are removed from the files for purposes of 
memory conservation are lost forever except in any hand- 
written rtcoixls you may make while you are running the 
program. This does not make personal finance record keeping 
easier. 

Other irritants in the program are that it keeps some things 
you don't want and won't keep others that you do. 

While doing the initial set-up of budget files, all items are 
changeable to fit your needs. This is very good and as it should 
be. It is time consumming though, and since it is personal, 
you're doing it at home on your day off. By the time you get 
around to inputting the bank info (step 2 in the set-up 
procedure), you may be, as we were, a little fuzzy and anxious 
68' Micro Journal 



to get out to play. We should have gone on out— the bank info 
section is not so flexible. In the process of understanding just 
what it was the instructions were trying to get across, we made a 
few errors. Fortunately for us, the program allows you several 
bank accounts because it doesn't allow changes in important 
areas. It will let you to change the name and account number 
but nothing else. Nor can you delete an account. We got 
everything right from account no. 3 on. but now we have 
accounts 1 and 2 at the XXX bank at least until next January. 
As \ said before, credit must be given where credit is due. The 
Personal Finance program will assist you in setting up a 
household budget and when the blanks are filled in properly 
each month (which, if done carefully, is nearly as easy as 
reconciling your checking account) you wind up with much 
more information than just doing the statement will give you. 
You will, after entering new checks and transactions for the 
month and cancelling the ones that came back with your 
statement, get a very clear picture of where you are doing well 
at keeping within your budget and just where it is you're 
slipping. If 1 may make an analogy, as in mountain climbing, the 
climb is a little rough but the view is worth it 

Michael Pepper 
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GRAPH! K<S 
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To Ni.om of the mosi ratcmQttnn use* of the home 
computer t% in the aria of computer qraphics, I hav* 
long yearned for the ability to cr«ati ronpUi drawing*, 
plots, *cu*matlcs, and — ye« - <vin an ma tod qaneo on 
ny home computer. Dull t#*t outpn could even bo 
iprucud up a bit by sprinkling In *cm# special effect* 
hero and there. 

Yhit affinity for graphics is no acridem. Man- 
kind, in general > tends to think or ereaie in firm of 
patterns and mage*. Conversly, we tend to comprehend 
Hon quickly and completely when information ts pro 
r.ented to us in the fern of images. 
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So now tht burninq question becoacs — How do I t as 
an SS-SO buss fnn, get my feet wet in this very rapidly 
chanqinq and fairly expensive area? Ideally, 1 woild 
like to qet a board that wot Inexpensive, expendible if 
necessary, to act as a # training module* It could be 
black and white, for now, but thould have sufficient 
resolution (2S6 * t92> to produce an interesting dis- 
play. Individual pixel control i* also a must - IRS" 
90 style block graphics just does not appeal to my art- 
istic sidt. And it should be easily constructed, per- 
haps by modifying an existing board. 
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Dut most i«port(int, this maqinary board should 
iirvi to educate ne in the c o«ple* 1 1 les and riahtiti 
of the pl*el qraphxes world. Hopefully It would bring 
my level of sophist kit ion up to a point where 1 cavld 
at nor* ditcirninq when sprndinq big buck* for a first 
cla«« graphics board. If it turn* out that no such 
board is Available, I would like «v imnqinary board to 
b« sufficiently challenqinq to hold hv interest until 
one doei become available, 

Now wo qtt down to braes racks *•♦- convert inq this 
board into reality. First, I'll describe the hardwire, 
Uhlle you are waiting for parts, you miqht as we \ 1 Type 
in the software and debug it. That's riqht — I said 
debug. In today's changing world, it would be a waste 
of tine to write software thaT was too hardware depend- 
ent) Just temporarily assiqn a spare 6K block of RAH 
es screen memory, and then view seqments to see if the 
riqhT thinqs are happening. 



hEhORY ADDITION 

To add 2K of nenory, plus decodinq, will require 
Tour 2114's, one 741S7, and sn# ?4i3B <which replaces 
62-IC20, a 741391. Refer to Figure 1 for tho wiring 
details. This is the tricky portion of the modification 
and I hesitate to recommend any one particular meihod 
♦f construction. 

For the memory chips, I mounted 6 wirtt wrap sockets 
on a perf board — •- two of The sockets were long lead 
types and mounted to align with IC10 and ICll. Daisy 
chain the appropriate data, address, and power pins, 
then plua the assembly into the tClDjtl holes, VA12 is 
jumpered to the added 74157 (piggybacked on \Z22) . The 
chip eelet lines are jumpered to the added 74138, which 
[ simply cross-wired into the old ICPQ location. 



HAROUARt CHECKOUT 
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CHOOSING THE BOARD — 



There are a multitude of schematics for qraphics 
boards available but 1, far one, am not too thrilled 
ai the thought of wire-wropp mq teuoral hundred con- 
nections — especially if there is an easier way. It 
turns out that the FAD Associates PMB-1 Video Board is 
quite eatily modified for full pliel qraphics. So The 
first thing to do is order one these boards from F6D ~~ 
honest, I don't qet any kind of cut on the profits* 

There are a couple of qood reasons for chosmq 
the F\D board. First and foremost, it uses the 6S4S 
CRT Controller chip which has sufficient register range 
to goneraie a 256 i 2S6 graphics display <we will only 
implement 256 v 192) Even better, It is inonpensive . 
I got the board up and runnina for under 0150. Best of 
all, when a better qraphics board become? auai lable, the 
f&D board is just as easily converted back to a memory- 
popped terminal board. 

The modifications are quite easy and can be done 
in a couple of eveninqe. In further discussions, 1 will 
be referrinq to the F h D schematic -- first by their 
page number, then by their 1C number (eq 56-IC40) 



DOT CLOCK MODIFICATIONS 

32 bytes are needed to clock out 256 piiels on one 
horizontal scan line. As el bytes are normally clacked 
out in alphanumeric applications, the dot clock must be 
•lowed down to fill the screen in graphics applications. 
The easiest way to da this is to install a 6 to 7 hHi . 
crystal in place of the one called for by Fh$ <S7-CRY>. 

CHARACTER GENERATOR BYPASS 

In alphanumeric applications, the data in tcreen 
memory is actually used as addresses for character data 
contained in a character qenerator ROM. Therefore, it 
is tne output of the character generator that is really 
clocked out to the CRT screen. In a graphics applica- 
tion, what wo really want is to clock out the direct 
contents of screen memory -- bit by bit. To accomplish 
this we must bypass the screen memory data lines around 
the character generator. 

Referring to page S6 of the F6D schematic, do not 
install lC's 31, 3B, and 41, The two loners and their 
resistori are also not reguired. Next, add all three 
jumpers, Jo, IS, and J6, In the holes vacated by the 
deleted IC«, nine jumpers need to be added, TAOLE I 
liots these Jumpers. 

««««««««««««««««««««««««««««««««««««««««««««««««««««««« 

Axtunlly, you can gult now if you are willing to 
accept 256 x 12B resolution (which i» not too shabby 
far an hour's extra work>. Just add the rest of the 
components — sans P1A — per the F&D instructions and 
proceed to the software and checkout pho«tt> It might 
be a good idea to check the hoard out now, anyway. The 
software will work, but tho bsttom third of the screen 
will be a duplication of ihe top third due to memory 
oddross wraparound. 

Iho rest of the hardware section deals with adding 
more screen memory to increase resolution. 256 x 192 
pixels will require 6K of screen memory. 4K is already 
auallable on the F4D board, so we need to add an addit- 
ional 2K of 2114's plus some appropriate decoding. 



Aft«»r appropriate address selec t t on ,pl uq the board 
into the buss and hook up your CRT monitor. If possible 
try to get a separate monilor for this phase. Upon 
power up, a raster should appear, As th* 6845 hat not 
been ini t i al i red , 1 1 will bo a random, uneynced pattern, 

Ihe initialization routine should now be'executad 
met, The display should now be square, stable and 
centered, The pattern will be whatever bit pattern 
happened to be in memory or power up. tllllnq screen 
memory with all *FF*4 will qive a solid display and all 
400'S will qiue a blank display 

Maw li the time to plaw with the initialization 
values to obtain a centered, stable display. The init- 
ialization ualues given in the listing are valid for a 
7.16 hHz crystal. F 6 D provides a sample calculation 
if you need to change any parameters. Basically, we 
are trying to initialize for 32 horizontal characters, 
one scan line per row, and 192 rows displayed. Enter- 
laced made must be used to allow sufficient ranae far 
rhe r owe displayed reqister. Since w« are calllnq for 
only one scan line per row, no actual interlacing will 
be apparent and the display will not flicker, 

SOFTWARE 

It does not take one too long, hand entering byte 
patterns into screen nanor^ t to realize that this is 
definitely not the way to fly. Some more powerful and 
faster method to handle screen data will be required. 
Obuiously, a software package of qraphics drluers will 
be absolutely necessary if anuthinq neaninqful is to be 
accompl ished . 

k considerable amount of work has already been 
done <»«e references) an what a graphics package should 
be and algorithms to accomplish the tasks. Suffice to 
toy that anyone even semi-serious about qraphics should 
dig into this literature. I have tried to include in 
the references books and articles that are pertinent as 
well as readily available. So, rather than reinvent 
the wheel here, I will only state two important concepts 
about any qraphics package. 

First, the programmer's interface to the display 
erea should be machine independent and familiar. There 
are several good methods, but the mast popular is the 
X, T Cartesian coordinate system. Thus the programmer 
should view the screen as a set of points on an X, T 
tr id . 

Second, the software should be relatively indepen- 
dent of the actual graphics generating hardware. Today 
with different boards appearing like popcorn, it would 
be comforting to know that many hours of software deve- 
lopment will not qa completely dawn the tube. This is 
most commonly accomplished by dosigninq the software in 
"layers". Only the most primitive layer, usually the 
pixel set/reset routine , actual ly "talks" to the partic- 
ular hardware. Thus updatinq the qraphics hardware will 
usually mean only changes to one software routine, 



Tm* PIXEL ROUTINE 

The graphics package in listing 1 is built around 
one "core" routine called PIXEL. PIXEL is the routine 
that actually performs the manipulation of the dots on 
the screen in terms of X, T coordinates. It is depen- 
dent upon the F 4 D hardware, or a similar type linear 
addressed> memory mapped board. As written, PIXEL is 
not relocatable, but the source may be reossembled to a 
different location. However, it must be ORC'ed at a 
256 byte boundary. 
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To use PIXEL* the programmer views the tcrttn fj» an 
X, Y grid with the oriqin (0,5) Ln the upper ltft hand 
tornir of the screen. Many experts hotly argue that the 
tngln should be in the lower left hand corner, giving 
the «ore familiar first quodrint view, One could also 
nafcc a good case for having the origin in the center of 
the screen, especially If equotton plottinq is the main 
function desired. 

Parameters are passed to PIXEL in three base oti$e 
registers — XBEG, Y»EG,and MODE. Beqin by loadinq the 
desired X,Y coordinate into XBFC and YRfG, respectively 
Note that these registers are one byte/ allowing the 
software to handle displays v^> to 256 x 256 resolution. 
Now that the point is defined , the MODE register tells 
PIXEL what t« do with it. If HODE-0 , the dot will be 
turned on and if r10DE»l, the dot will be turned off, 

If MODI Is any value other than 1 nr 0, the dot 
will be complemented . Complement modi is seldom i«p ie- 
rtenttd in hobbyist graphics software, but it is a very 
valuable function. Simply stated, Complement mode 
toggles the selected bit, lie. if net, it gets reset 
and vice-versa, What this provides for Is a simple, yet 
effective, way to move figure* or lines through each 
other without losing any points. 

After the three registers ore loaded, a simple JSR 
PIXEL completes the operation. The MODE register need 
inly be changed when a different mode 1* desired. While 
no registers arc preserved, PIXEL does not change XBEC 
9t YBEG. Interface to BASIC or other high level lan- 
guages can be accomplished in the same manner by uslnq 
PEEK, POKE and USER routines. 

The mechanics of how the PIXEL routine operates 
may not be readily obvious. PTXEL has to perform three 

distinct operations. First, as the hardware is linear 
addressed, the X,Y coordinate must be converted into an 
obsolute screen memory address. The general formula for 
accomplishing this requires on 8 x B multiply, However, 
OS the horizontal resolution is a power of two, this 
reduces to shifts and rotates to form a 16 bit address. 

Now that the absolute address of the byte is known 
the desired bit within that byte must he found. So, an 
appropriate mask is selected from a table — the offset 
into the table is the three least significant bits of 
the X coordinate. Finally, MODE i% checked and, with 
the address and mask, the appropriate bit is operated 
upon, 
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INITIALIZATION ROUTINE 

It seems that almost everything 
world needs a one-time init lalliat ion 
hardware and software Is no exception, 
lotion routine In Listing 1 simply sets up some soft- 
ware variables and loads the 684S registers, Run It 
once after power up or reset. 



THE LINE ROUTINE 

At the heart of any graphics software is itt. line 
drawing routine, A graphics package that draws no 
lines, or even more exasperating, just horizontal and 
vertical lines, is next to worthiest. It should almost 
40 without saying that the ability to draw a line be- 
tween any two pairs of X, Y points 1* probably the most 
important graphics primative around. 

There are a number of algorithms available that, 
with varying degrees of success, manage to generate a 
line, If memory serves me correctly, the algorithm I 
have implemented was developed at IBM in the mid-1960's 
The algorithm is not only guite clever but it also 
generates a very good line for a raster display. It 
is particularly well suited for microprocessors as It 
requires no divides or multiplies. 

J will not attempt a detailed description of the 
algorithm in this article, However, interested readers 
can find an exceptionally good cxplalnatlon in ref . 3, 
with an implementation In 9080 machine code. Another 
description, not guite as detailed, appears in ref. 4, 
along with an Implementation in BASIC, 

Basically, the line routine calculates the series 
tf X, Y points necessary to construct the line and 
feeds these points to PIXEL* As both input and output 
ore X, Y coordinates, this routine is conveniently 
hardware independent. The special cases of single 
joint, horizontal, vertical, and diagonal linn are 

W Mtao Journal 



coded separately -- mostly to improve speed, Uith 
the exception of the single point exit, these routines 
can be removed and the main body of LINE will work just 
fine, 

To draw a line, first set up HODE as in PIXEL. 
Then load the four end-point coordinates of the de- 
sired line into XBEG, YBEG. XEND, and YEND . A JSR 
LINE will draw the line between and including the 
ond points. Note that, upon RTS, XBEG and YtEC are 
updated to egual XEND and YEND. Therefore, 10 draw 
a series of connected lines, it is oniy necessary to 
reload XEND and YFND between rails to I THE, 



APPLICATIONS 

Th* software drivers presente 
provide an excellent cornerstone 
powerful graphics package. With a li 
Mill see that PIXEL and LINE, alone, 
tools. Couple this with a BASIC that 
and it is very easy to develop a *e 
statements that wilt duplicate about 
functions found on the TRS-80, PET 
color). 1 suggest reference *5 fo 
book provides do;en or so BASIC p 
computer*, most of which I was easily 
osing TSC BASIC. So far I have also 
licate about twenty graphics orient* 
issues &f the "other** computer maqa/i 
new world has be«n opened! 
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Although BASIC allows complex numerical manipu- 
lations to be quickly programmed , it is definitely slow. 
To get maximum speed, assenbly language will have to be 
used, Listing 2 is an assembly language denonstrnt ion 

program.. It is nothing exotic, but it does show off 
the lines available. 
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The LINE routine uses about 100 machine cycles one 
time ouerhead and 70 machine cycles P«r pixel overhead. 
Other algorithms can be coded in less cycles, hut they 
usually end up drawing more pixel*. I really do not 
lay any claims to being the " world's hest graphic* 
programmor " — or even scrond beet, for that m<tti«r. 
So, 1 would welcome comments from readers that can 
find ways to measureably Improve the execution times. 



DRAWBACKS 

Although the board exceeded my expectations, it 
does have several serioue shortcomings, The first and 
most objectionable is the lack of an adequate solution 
to the memory contention problem (discussed in Part 1 
of this article)* The excessive screen flicker (due to 
blanking during CPU access) during rapid screen updates 
is entirely unacceptable, Any future graphics boards 
must provide some form of synchronous clock , transparent 
Memory accessing scheme. Solutions that provide for up- 
dates only during horizontal or vertical retrace are 
simply not adeguate for graphics. 

The next m~Jor problem is inherent in the 6645 — 
linear addressing. In any successful graphics system, 
the PIXEL routine must execute as quickly as possible. 
More than half of my PIXEL'S execution time Is taken up 
just to convert an X,Y point into a linear address! 

** a result of the above two problems, I have had 
difficulty In achieving acceptable animation. Static 
displays are guite qood, but *y fond dreom of arocade 
type animation still eludes me. Also hamperxnq the 
animation solution is the availability of only one 
acreen inane plane. 

I have also learned that simultaneous graphics and 
alphanumer ics capability is extremely desirable, It is 
difficult to communicate with the computer, or annotate 
displ oys,whcn the screen is tied up playing with pixels. 
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One must either qet another C.R1 Monitor, write a char- 
octir qinfr^ior/hondUr proqron, or work blind into the 
computer Nont of These lolutiont or* v#ry attract!*** 

F & I> A^toclaii^, of count, 1 •» not to be blan«d 
directly for these problem*, After all, their board is 
being used for something other than design intent. 



EXTENSIONS AND IMPROVEMENTS 

In the court* of working with this hardwaro and 
toftuortj nany mproviMntt have occurred to mt . A 
najor hardware improvement would be to mike the board 
into a pseudo alpha-graph 1 re terminal. Nothing jn the 
nodif ications precludes using the EPROM slot. Thus, a 
standard character generator could be programmed into 
ihe EPROM and plugged in. Only two additional control 
lines are now needed <perhap* using the onboard PIA>. 
Gne control changes the clock rate and the other 

selects cither direct screen memory data or EPROH data, 
We now have o software controlled alphanumeric! OR 
graphics terminal. 

The software extensions are limited only by the 
imagination. As stepejop solution, a character qenor- 
otor routine could be written to annotate the display. 
It could even be linked to o terminal drlotr for full 
I/O, Some form of shape-drawing routine woeld also be 
highly desirable. End points of an arbitrary figure 
could be defined in RAH and drawn en the screen by the 
chope routine (or perhaps a serief of unit vectors ola 
Ihe APPLE) . 
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The mathematics behind any of these routines is 
fairly straightforward and readily available (Ref. 4), 
but actual implementation on an t-bit machine m<iy re- 
quire a little cleverness. Remember, as long as the 
output of these routines it only X,Y points that feed 
PIXEL or LINE, your efforts will not become obsolete, 
It would also be wist to make previsions for a COLOR 
register and the ability to handle greater than 2S6 k 
256 resolution <the feBBOfl is coming faster than you 
think ) , 



CONCLUSION 

In this port of the article, I >»ave presented the 
hardware and the minimum software Necessary to create o 
256 * 192 Pnel graphite display for under «1SQ. This 
was not intended to bt Q graphics panacea as should be 
evident by the problems 1 described. But it has served 
its primary purpose in providing an inexpensive, useful 
end educational introduction to graphics, It has 
certainly prouided me with many hours of enjoyment. 1 
hope this series of articles will stimulate further 
interest in graphics and, also, spark manufacturers into 
designing equipment to compete with the ready-built 
computers and homo arocade games* 
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Dear Don: 

Here's a disk 
nJSKSAVE routine by 
'68' iHcro Journal . 



utility for FLEX 1.0 
John Clwplaln In the 



that complements the 
August 1981 Issue of 



Geoffrey A. fiass 
5240 S. W. Dosch Rd. , 
Portland, Oregon 97701 



DESCRIPTION 



DISKF1X 1s a utility comand for FLEX* 1.0 for the SUTPC 
6600/W1AF-1 computer system. niSKFIX verifies the Inteqrlty r>f 
data and proqran files on a disk hy traclnn the directory entries 
and the chain of free sectors, and napping the used sectors. It 
nay be used to reestablish a valid chain of free sectors nn a 
crashed disk. 

0ISKF1X detects linkage and record-count errors in the files 
on the disk, and reports any collision between files (two or more 
files Unking to a cortnon sector). 

D1SKF1X provides for skipping non-FLEX files on the disk If 
they are flagged with write /delete/ read protection attributes 
codes. Tte program will not attempt to assign free sectors heyond 
the start of the first file of this type. 

DISKF1X cannot check or restore a disk whose directory has 
been totally destroyed. It can verify the Integrity of those 
files still having valid directory entries, and — If desired — 
open up the rest of the disk for re- use. 

The printout of directory data and validation can be direc- 
ted to the terminal or to the printer for a permanent record. 

The program makes use of a block-oriented sub-operating sys- 
tem called rmilOPS, vjtiich uses FLEX primitives to address direct- 
ly specific tracks and sectors, niSKFIX also relies heavily on 
FLEX registers and routines. 

The program occupies addresses S5000-S5774, and uses the 
memory space $5800*S6FfT for a disk maP and data storage, Page 
addresses 0000-10023 are also used by hINIOPS and the DISKFIX 
program. Except for the Page references, the program and data 
areas can be relatively easily relocated to accomvdate smaller 
systems not having memory In the S5000-S7FFF area. 



OPERATING INSTRUCTIONS 



OlSKFJX does this: 

(a) ilsplays or prints t> "conpletc" catalog listing {all 
catalog Info); 

(b) Checks a disk for a properly linked boot loader; 

(c) Checks each disk file for oroper record count and sector 
linkage and for agreement with the directory; 

(d) Checks for file collisions; 

(e) Checks the free-sector chain for proper Hnkane, etc.; 

(f) Can (optionally) reconstruct the free-sectors chain fron 
a map of the disk, constructed In nenory during the previous np- 
eratlons. 

The program Is targeted at the 6B00/OftAF-I or f>B00/OMAF-2 
SM'PC system, but Is probably adaptable to rost other FLEX sys- 
tems. 

The program lias a few ■peculiars" that need explanation, 
lhere are about 90 Lytes of code dedicated to the handling of 
disks containing two kinds of files: (a) linked FLEX records and 
(b) Hock-type records not containing linkage data 1n the record, 
and having a different Type of directory entry. These block-type 

records ire coded for read/wrUe/delete protection, and so can be 
recognized by DISKFIX (FLEX cannot ordinarily set the read-pro- 
tect bit). 

The program runs a bit longer than necessary because of some 
unused code 1n the rum OPS section. Itf rilOPS Is the d1sk-dr1ver 
part of the subsidiary operatlnq system WMOOS which creates and 
handles those block-type progran and data files. 

originally, the program was intended to reside at iAl0f- 
iAbFF, FLEX' utility command space. As finally configured, DISK- 
FIX wouldn't fit, and so was moved to $5300. Since deleting all 
the code dealing with nOn-FLEX files and all the unused -'lliOPS 
functions stilt does not trim away the necessary »175 fjytes. I 
just left the program the way It was known to work correctly. 



To call DISKFIX, Insert a disk carrying the DISKFIX command 
In one of the drives. For printer output, valid PRINT. SYS and 
P.CMO files must be available on the disk, and any additional 
printer driver routines required must be resident In memory. 

There are four ways to Invoke DISKFIX, In response to FLEX' 
♦♦* prompt: 



Keyboard i nput 

01SKF1X 
DISKFIX 1 
P DISKFIX 01 
? DISKFIX 1 



Checks disk _1n 

Drive 
Drive I 
Drive 
Drive 1 



With output to 

Terminal 
Terminal 
Printer 
Printer 



If the drive number Is omitted, DISKFIX will prompt for it. 

DISKFIX first looks at the "System Record" data on Track 
Sector 3 of the Indicated disk, and outputs the disk name and 
mmber, the start, end and sector-count of the free-sector chain, 
the disk creation date, and the disk address of the highest phys- 
ical sector on the disk (4CIE for a double-sided disk). 

MOTE: If the system record does not show 
either 4C1E or 4C0F as the las* entry, 
DISKFIX will be unable to generate a 
valid disk map, and consolidation should 
not be attempted until the System Record 
1s corrected. 

DISKFIX then will proceed to check Track Sector 1 for a 
Boot Loader routine (the program that Is loaded by the ROM 
monitor In response to the "0" command, and which loads 
DOS has been linked to the loader). 



loads DOS If 



If you can use this In 
return postage is enclosed. 



'60* Micro Journal , good-nh. If not, 



If there Is no loader, or If it ha& not been linked to a 
disk address, the program will so note. If the Boot Loader regis- 
ter shows a non-zero disk address. It will be printed. 

The program will then proceed to output each directory entry 
In a more complete form than the CAT command provides, numbering 
the entries consecutively for future Identification. 

For each directory entry. It will print the number, file- 
name, extension, attributes, 00, start, end, length, sector-map 



W Micro Journal _ 



.29 



flag and date, plus either "O.K." or a description of some fault 
found as 1t attempted to trace the file. 

The program reads the start of each sector of the file, 
noting the linkage to the next sector and the record number, and 
entering the file number 1n a disk "sap" constructed 1n memory. 
If two programs link to the sane sector, the collision Is noted 
(File number and track and sector). Other errors detected are: 

(1) Linkage 09 before the directory's sector-count is ex- 
hausted: "Link error at ttss", 

(2) Record nuiber out of sequence: "Record 9 error at ttss". 

(3) Sector count exhausted, but linkage not 89: "Link error 
at ttss*. 

(4J Sector count 0, record 1 correct, linkage 00. but disk 
address disagrees with "end" address In directory: "Directory 
error" . 

The program will run 15 lines (terminal) or 48 lines (print- 
er) and halt. 

Press CSC to continue data output (or press RETURN to abort 
the program and return to DOS). 

After all catalog entries have beer checked, the program 
will report: 

"Fr^e sector chain: "» and check out the free sectors (this 
■ ay take several minutes). It will then print eUher "O.K." or 
one of the error messages above. 

Then 1t will report "Sector Map: * and will step through the 
constructed disk nap, counting the free sectors. If this agrees 
with the system record count, the number will be printed. 

If a write/delete/ read protected file was encountered, the 
program will report the presence of any FtfX file linkages above 
the lowest such file, as well as the free sectors available below 
that disk address. 

If the free-sector count disagrees with the system recorC, 
this 1s reported as a "Sector count error", followed by the count 
obtained by search of the map {the system record count was shown 
at the start of the output). 



The program will then ask: 
"Consolidate free sectors?". 
No, the program will exit to FLEX. 



If the keyboard response 1s 



If the operator response was Yes, the program will construct 
a new free-sectors chain from its sector-map, up to S4C1E or to 
the limit set by the write/ delete/ read protected files. The sec- 
tors will all be numbered and re- linked, and the System Record 
will be given new start, end and length figures. 

The program will then display "Oone." and exit to fLEX. 

G01SK P4 2217 2209 1376 07 25 80 4CIE 

Boot Loader linked to 010B 



1 


PRINT 


♦ SYS 


00 00 0101 0101 0001 00 00 07 25 80 O.K, 


2 


ERRORS 


.svs 


00 00 0102 010A 0009 02 00 07 25 80 O.K 


3 


DOS 


.svs 


00 00 010B 0205 0019 00 00 07 25 80 O.K. 


4 


CAT 


.cmo 


00 00 0206 0208 0003 00 00 07 25 80 O.K 


5 


ASN 


.CMO 


00 00 0209 0209 0001 001 00 07 25 80 O.K 


6 


SAVE 


.CMO 


00 00 020A 0208 0902 00 00 97 25 80 O.K. 


7 


EXEC 


.CMD 


00 09 020C 020C 0001 09 09 97 25 80 O.K 


8 


PROT 


.CMO 


00 00 0200 0200 0901 09 09 97 25 80 O.K 


9 


PRIHT 


.CMD 


00 09 020E 020F 0002 00 09 97 25 80 O.K 


10 


P 


.CMO 


90 09 9210 0210 0901 09 09 97 25 80 O.K. 


LI 


DELETE 


.CMD 


00 09 9211 0212 0902 09 09 07 25 80 O.K. 


12 


co*v 


.CMO 


99 09 0213 0217 0995 09 99 07 25 80 O.K. 


13 


RENAME 


.CMO 


00 09 0218 0218 0901 09 00 07 25 80 O.K, 


14 


BUELO 


.CMO 


90 09 0219 0219 0991 09 09 97 25 80 O.K. 


IS 


LIST 


.CMO 


00 99 921A 021C 0903 09 09 97 25 89 O.K. 


16 


TTYSET 


.CMO 


90 00 0210 021E 0902 09 00 07 25 80 O.K. 


17 


APPENO 


.CMO 


00 00 0301 0393 9993 09 99 07 25 80 O.K. 


IB 


LEW 


.CMO 


00 00 0304 0304 0991 09 09 07 25 80 O.K, 


19 


DATE 


.CMO 


90 99 0305 0396 0902 09 09 07 25 80 O.K, 


20 


VERSION 


.CMD 


00 00 0307 0307 9991 09 09 07 25 80 O.K. 


21 


VERIFY 


.CMO 


00 00 0308 0308 0991 00 09 97 25 80 O.K. 


22 


I 


.CMO 


09 00 01399 9309 0901 09 09 07 25 80 O.K. 


23 





.CMO 


99 99 030A 030 0902 09 09 07 25 80 O.K. 


24 


BACKUP 


.CMO 


00 00 030C 030E 0903 00 09 97 25 80 O.K, 


25 


NCV01SK 


.CMO 


00 00 030F 0314 0096 00 00 07 25 80 O.K. 


26 


JUMP 


.CMO 


00 00 0315 0315 0091 90 00 07 25 80 O.K. 


27 


QCHECK 


.CMO 


00 00 0316 0318 0003 00 00 07 25 80 O.K. 


28 


XOUT 


.CMO 


00 00 0319 031A 0002 00 09 97 25 80 O.K. 


29 


BASIC 


.CMO 


00 00 031B 0504 0026 90 09 07 25 80 O.K. 


30 
30 


MEMTESTl.CMD 


00 09 0S05 0S06 0992 00 09 07 25 80 O.K, 











31 


MPROT .CMO 


00 09 9S97 0S07 0001 00 00 07 25 80 O.K. 


32 


SYMSAV .CMD 


00 09 0508 0509 0092 09 90 07 25 80 O.K. 


33 


M1M1D0S .CMO 


00 00 0S0A 8519 9907 00 00 07 25 80 O.K. 


34 


NEWDL5K2,tM0 


90 09 9511 0516 9906 09 09 07 25 80 O.K. 


35 


F0RMAT3 .CMO 


00 00 


8517 051C 0906 00 00 07 25 80 O.K. 


36 


1NSTF1N0.BIN 


00 09 0510 0692 0904 00 00 09 03 80 O.K. 


37 


D01TCK .QtH 


90 09 0603 8693 0001 00 00 09 04 80 O.K. 


38 


COflES801.TXT 


00 09 0694 071A 0935 00 09 10 17 80 O.K. 


39 


CORES602.TXT 


00 00 0718 0811 0915 00 00 10 17 80 O.K. 


40 


COftES803.TXT 


00 00 0812 0997 0014 09 99 19 17 89 O.K. 


41 


COAES804.TXT 


00 09 0908 091E 0917 09 09 10 17 80 O.K. 


42 


CORES80S. TXT 


00 00 0A01 0B85 0023 00 00 19 17 80 O.K. 


43 


CCKES801.SYM 


00 00 0B06 0B09 0004 00 90 10 17 89 O.K. 


44 


CORES802.SYM 


00 09 0B0A 0B8B 0002 00 00 10 17 80 O.K. 


45 


CORES803.SYH 


00 09 9B0C 0B0O 0002 00 00 10 17 89 O.K. 


46 


CORES804.SY* 


09 09 9B0E 0W 0092 00 99 19 17 80 O.K. 


47 


CORES80S.SYM 


00 00 0B10 0B12 0003 00 00 10 17 60 O.K. 


48 


C0RES891.BIN 


00 80 0B13 0816 0004 00 00 ]0 17 80 O.K. 


4Q 


CORES802.BIN 


00 00 0B17 0B18 0002 00 00 10 17 80 O.K. 


50 


CQRES803.BIH 


09 00 0IB19 0B1A 0902 00 09 10 17 80 O.K. 


51 


CORES805.BIN 


80 00 081B 0B1D 0903 00 09 19 17 89 O.K. 


52 


CORES804.BIH 


00 00 0B1E 0C01 0002 00 09 10 17 80 O.K. 


53 


CORES80 .B1W 


00 00 0C02 0002 001F 00 00 10 17 80 O.K, 


^4 


C0RESS96.TXT 


00 00 0003 0008 0006 00 09 10 17 80 O.K. 


55 


CORES806.BIN 


00 00 0009 0009 0001 00 00 10 17 80 O.K 


56 


CORES806.SYM 


80 00 0D0A 0O0A 0001 00 00 10 17 80 O.K 


57 


HAlim .BIN 


00 00 0D0B 0014 000A 00 00 10 23 80 O.K, 


58 


MAlLEftl .BIN 


00 00 0015 0E04 000E 00 00 10 23 80 O.K 


59 


MAILER2 .BIN 


00 80 BE05 0E1C 0018 00 00 10 23 80 O.K 


60 


MA1LER4 .BIN 


00 80 0E1D 0FB6 0008 00 00 10 23 80 O.K 


61 


MOOXREF .BIN 


00 00 0F07 1098 9929 00 00 U 18 80 O.K 


03 


M1K10PS ,TXT 


00 00 


1009 119C 0022 00 00 06 15 81 O.K 


63 


M1N10PS -BIN 


09 90 


1100 110F 0093 90 00 06 15 Bl O.K 


6«. 


M1N10PS .SW 


00 00 


1119 1112 0003 00 00 06 15 81 O.K 


65 


M1N1D0S1.TXT 


00 00 


1113 1217 0023 00 00 06 IS 81 O.K. 


66 


MINIDOSI.BIK 


00 00 


1218 121A 0003 00 00 06 15 81 O.K 


67 


M1N1D0S1.SVM 


00 90 


1218 121E 0004 00 00 06 15 81 O.K 


68 


M1NID0S2.TXT 


00 00 


1301 1401 091F 00 00 06 IS 81 O.K 


69 


M1NID0S2.BIN 


00 00 


1402 1404 0003 00 00 06 15 81 O.K 


70 


M1NED0S2.SYM 


90 00 


1495 1497 0903 99 09 06 IS 81 O.K 


71 


M00SMAN1.TXT 


90 99 


1408 1606 0938 09 09 06 15 81 O.K 


72 


HD0SMAN3.W 


00 00 


1697 1617 0011 90 00 06 15 81 O.K 


73 


MD0SMAN2.TXT 


90 00 


1618 1713 001A 09 00 06 15 81 O.K 


74 


01SKFJX1.TXT 


00 00 


1F12 2918 0025 00 00 07 07 81 O.K 


75 


DISKF1XLB1N 


00 09 


1F0F IF 11 0003 09 90 07 07 81 O.K 


?t 


01SKF1XKSYM 


00 00 


1B1E 1902 0003 00 00 07 06 81 O.K 


7? 


D1SKF1X2.TXT 


00 00 


1E02 1F0B 0028 00 00 07 07 81 O.K 


7ft 


D1SKF1K2.8IN 


00 00 


101B 1E01 0005 09 00 07 07 81 O.K 


79 


DISKfJXZ.SYM 


00 00 


1F0C 1F0E 0003 00 00 07 07 81 O.K 


B0 


MIN10PS2.TXT 


09 09 


1A15 1B18 0022 09 90 97 06 81 O.K 



81 MIN10PS2.BIN 00 09 1819 1B1B 0903 00 00 07 06 81 O.K. 

82 M1N10PS2.SYM 00 00 1B1C IB IE 0003 00 00 97 06 81 O.K. 
63 OISKf Ix .CMD 00 00 2019 2102 0008 90 00 07 07 81 O.K. 
84 D1SKFMAN.TXT 00 00 3A14 3B0f 001A 00 00 07 06 81 O.K. 



00919 




MAM 


MIN10PS2 Block Read/Write Ops 


00929 




* 




SK version for 01SKFIX 


90930 




* 




Rev 2.1 July 1, 1981 


00940 




OPT 


O.S.WOG 




09060 




♦External References 




90089 


A97F 


BtlFEKO EQU 


SA97F 


Last byte of FSB 


00090 


A830 


FS8 EQU 


IA£80 


System file sector buffer 


09190 


BEB3 


WRITER EQU 


S8E 3 


Pointer to WRITE 


00110 


BE80 


REAOP EQU 


S8E89 


Pointer to READ 


00120 


BE86 


VER1FP EQU 


J8E86 


Pointer %0 VERIFY 


00130 


BF50 


ORVSU EQU 


I8FS0 


2nd entry to ORYSEL 


00140 


9F39 


RST0R1 EQU 


S8F39 


2nd entry to RESTOR 


00150 


BF66 


R0VCK1 EQU 


S8F66 


2nd entry to RDYCK 


00160 


BEF6 


SEEK EQU 


S8EF6 


Set track, sector J side 


09170 


E07E 


P0ATA1 EQU 


U07E 


Monitor string- output 


09180 


A093 


WARMS EQU 


SA093 


Reentry to FLEX 


09199 


E1AC 


1NEEE EQU 


&1AC 


Keyboard Input routine 


09219 




•Page Registers -- 


compatible with 


09229 




•MSI FOOS, 1 


which may 


be co-resident 


092 0999 




OftG 


J0099 




09269 9999 0091 


TRACK RMB 


1 


Requested track t. 0-S4C 


09270 0991 0091 


SECTOR (MB 


1 


Requested sector, 1~S1E 


00280 0002 0091 


WTRACK RMB 


1 


orklng location 


09299 0903 0091 


WSECT RMB 


J 




00309 0994 0091 


RMB 


1 


Hot used 


00310 0095 9001 


TEMO RMB 


1 


Used 1n M1N100S 


00320 0996 9992 


CATEHT RMB 


2 


Catalog entry pointer 


00338 0998 0991 


SMEMH RMfi 


1 


Starting memory location 


00349 0909 0901 


BHEML RMB 


1 


LS8 


00350 909A 0091 


EMEMH RMB 


1 


Ending memory location 


P03C0 009B 9901 


EMEML RMS 


1 


LS8 



.'66' Micro Journal 



09370 099C mi 


NOSECT rmb 


1 


Block size in sectors 


00389 0900 0001 


STATUS RMB 


1 


Used by MSI only 


09390 000E 0901 


ERRWD RM8 


1 


Code for error- type 


00400 0CI0F 0901 


ERRCNT RMB 


1 


Failure/retry count 


00410 0010 mi 


RWWDRD RMB 


1 


Verify, 1 Read, 2 Write 


00420 0011 0001 


WMEMH RMB 


1 


Working location 1n memory 


00439 001? 900} 


WMCML RMB 


1 


LS8 


00440 0013 9001 


ATRACK RMB 


1 


Head position <MS1 only) 
Drive 0-3 head pos 1MS1 only] 


09459 0014 9004 


ATRK9 RMB 


4 


09469 9916 9991 


DRIVE RMB 


1 


Revested drive (H)NIOPS) 


00470 0019 090? 


SAVES RMB 


2 


SP Save 


00480 9016 090? 


PROGX RMB 


2 


Return after error (HS1) 


00490 00)0 0001 


SCOUMT RMB 


1 


Working sector-count 


20500 001E 000? 


PRDGX2 RMB 


2 


Return on error (MIMI0P5) 


00510 


•Preset TRACK 


, SECTOR, 


H05ECT and EMEMW-L ; 


00520 


•Enter MIN1DPS with XR 


at memory location 


00539 


•for R/W, via 


selected 


pointer for R/W and 


00S40 


♦desired drive. 




99560 5909 


ORG 


SS999 




90S89 5999 29 00 


M1N10P BRA 


MARMP 




99599 590? 01 


V FCB 


1 




99609 5993 K 5120 READ0 JMP 


BREA09 


Read from Drive 


00610 5006 7E 5131 


READ! JMP 


BRUD1 


Read from Drive 1 


00629 5909 7E 5067 WRITE* JMP 


BWRT0 


Write to Drive 


00630 S00C 7E 506B WR1TE1 JMP 


BHRT1 


Write to Drive I 


00640 599F 7E A093 


WARHP JMP 


WARMS 


No proper entry here 


09660 


•MCMSET checks WME> H-L 


, sets byte count 1n 6 


99689 591? % 0A 


MEM5ET LDA A 


EMtMH 


Last data to go 


99690 S914 D6 9B 


LDA B 


EMEML 


LSB 


99700 5916 09 1? 


SUB 8 


WNEML 


Where we are 


99710 5916 9? 11 


SBC A 


WM£HH 


Balance to be done 


00720 501A 25 0S 


BCS 


cxsn 


Too far already? 


00730 591C 26 92 


BN 


5ETMEM 


Lotsa room 


00740 501E SC 


INC 6 




Last sector: add 1 byte. 


00750 591F 39 


RTS 




1 to 256 bytes here. 


00760 5020 5F 


SETWEM CLR B 




Count of '756* 


90770 5921 39 


EXSET RTS 




If C set, all done. 



99799 



♦SECWRT loads the sector buffer, then 
•writes one sector to the FLEX disk 



99629 S922 IT 000F 


5ECWRT CLR 


ERRCNT 


Disk error flag 


99639 5925 CE A889 SECWT9 LDX 


#fS8 


Start of buffer 


09649 5928 0F 




SE1 






908S0 5929 9F 19 




STS 


SAVES 


Save SP 


00B60 592B 9€ 11 




LDS 


WMEMH 


Start of data block 


00870 502D 34 




Q€S 




Win IHS before PUL 


00880 502E 32 


LDBUF 


PUL A 




Data from memory 


99899 S92F A7 09 


LDBUF1 


STA A 


9.x 


Into FSB 


09999 5931 98 




INX 






99919 5932 SA 




OCC 8 






09920 5933 26 F9 




BNE 


LDBIJF 




09930 S935 4F 




CLR A 






09949 5936 SC 




INC B 




Keep falling through 


99959 5937 8C A989 




CPX 


#8 UF END < 


►1 Past end of buffer? 


09969 593A 26 F3 




BNE 


LDBUF 1 


Fill with nulls 


09979 593C 9£ 19 




LDS 


SAVES 




09980 503£ CE AB80 SECWTl 


LDX 


•FSB 


Buffer address 


90999 5041 96 02 




LDA A 


WTRACK 




01000 5043 D6 03 




LDA 8 


WSECT 




01019 5945 BD BEB3 




JSR 


WR1TEP 


Try a write 


01929 5948 27 09 




BEg 


WRET 


Looks good. 


01039 504A 80 13 




BSR 


RESTD 


Problems. Home. 


01049 S04C 80 59fE 




JSR 


3SCLCS 


Step error count 


01059 S04F 2S ED 




BCS 


SCCWT1 


Not up to 5 yet? 


11069 S051 16 




TAB 




5 is Wr1t*-error code 


01079 S9S2 9D 


WERR 


SEC 




WMtc-error 


01080 5053 39 


WRET 


RTS 






01100 


•Fatal 


SEEK errors unchecked by FLEX 1n WRITE 


01129 5954 96 02 


SEEKT 


LDA A 


WTRACK 


Working location 


01139 59S6 D6 93 




LDA a 


WSECT 




9U49 5958 8D BEF6 




JSR 


SEEK 


Try and get there 


01159 5958 C« 10 




AXO 8 


#110 


Check for seek-error 


9U69 59SO 27 F4 




BEQ 


WRET 


Mo problem 


91170 505? 80 5128 RESTO 


JSR 


OR SET 


Drives ready? 


91189 S962 2S EF 




BCS 


WRET 


Some kind of error 


91199 5964 7E BF39 




JMP 


ftSTDRl 


Back to Track 


91?19 


•BWR1TE rout! 


nes handl 


e block^rlte, 


01220 


•block 


• verify 


and sec tor- rewrite tries. 


01249 5967 86 99 


BWRT0 


IDA A 


#9 


Drive 9 


91259 5969 29 92 




BRA 


BWR1TE 




01250 50GB 86 01 


BWRT1 


LDA A 


#1 


Drive 1 


01270 S96D C6 02 


0WRITE 


IDA B 


n 


write code 


01289 596F 80 5106 




JSR 


DPREP9 


Set up registers & drive 


01299 5972 25 48 




BCS 


ERR 


Not ready, zero count 4c 


91399 5974 C4 49 




AND B 


JS40 


Check for protected disk 


01319 5976 26 44 




BNE 


ERR 





01329 5978 80 DA 




BSR 


SEEKT 


Assure correct track 


01339 597A 25 49 




BCS 


ERR 


Not ready or big problems 


01340 59 7C 8G 94 


8WRT2 


BSR 


MEM SET 


Check MEM. set ACC B 


91359 S97E 25 0F 




BCS 


ENDBW 


All done? 


01360 5980 80 A0 




BSR 


SECWRT 


Write one sector 


01370 5082 25 38 




BCS 


ERR 


Some thing 1s wrong 


01389 5984 7A 091D 




OCC 


5COUNT 


One done 


91399 5987 27 96 




BEQ 


EK28W 


Enough? 


01499 5989 80 56 




BSR 


SEC I MM 


Step block & sector 


91419 5981 15 2F 




BCS 


EtC 


Past Track 77? 


01429 5980 29 ED 




BRA 


mm 


Loop. 


01439 S98F OC 08 


EN06W 


LOX 


BH0MH 


Back to beginnings 
New RWWORD, (V) 


01449 5091 5F 




CLR 8 




91459 5992 07 9F 




STA B 


ERRCNT 


Hear for VERIFY 


91469 5994 80 74 




BSR 


OPREP 1 


Reset pointers 


01470 5996 BG 5912 


VERIFl 


JSR 


MEMSET 


Get count 


91490 5999 2S SO 




BCS 


EXW 


All done? 


01490 5998 80 87 


VER1F2 BSR 


SEEKT 


Set track & sector 


91590 5990 80 8E86 


VERIF3 JSR 


VER1FP 


Do a verify {CRC1 


91510 50A0 26 9E 




BNE 


FIX 


Got a problem? 


01529 59A2 If 099F 




CLR 


ERRCNT 


No problem 


01539 50A5 7A 0010 




OCC 


SCDUMT 


Sector count 


01549 59A8 27 4E 




BEQ 


EXW 


All done? 


91559 59AA 80 35 




sse 


SEC1NM 


Next block, next sector 


01S69 59AC 24 E 8 




BCC 


VERIFl 


Looks OK 


01579 50AE 29 9C 




BRA 


ERR 




01589 5080 80 4C 


FIX 


BSR 


INCERR 


Step ERRCNT 


01599 5982 24 98 




BCC 


ERR 


B has error-code 


91690 5984 80 5912 




JSR 


HEMSCT 


5et byte-count 1n 8 


01619 50E7 30 5925 




JSR 


SCCWT9 


Rewrite this one 


01620 59BA 24 El 




BCC 


VERIF3 


Have another look now 


01630 50BC 07 0E 


ERR 


STA B 


ERRWD 


Save code 


01640 59BE CE 517A 




LDX 


IERRTAB 


Table of texts I codes 


01659 S9C1 F7 S1EC 




STA B 


LMSG 




91660 50C4 17 




TBA 






91679 50C5 Al 00 


ERR1 


CMP A 


9.X 


Check code 


01660 50C7 27 0A 




8E0 


ERRM5G 


Matches? Run message. 


01690 S0C9 C6 04 




LDA 8 


#4 


EOT 


01799 50CB 08 


FNDE 


IHX 






01710 50CC EL 99 




CMP 8 


M 


Look for end of nsg. 


01720 59CE 26 F8 




BNE 


FNDE 


Loop 


01739 5909 98 




IHX 




Step past EOT 


01749 S9D1 29 f 2 




BRA 


ERR1 




01759 5903 98 


ERRMSG 


INX 




Past code 


91760 5904 BD E07E 




JSR 


PDATA1 


Run text 


01779 5907 8£ A07O 




LDS 


#$A07D 


Reset stack pointer 


01789 590A 80 El AC 




JSR 


tNEEE 


Hold for keystroke 


91799 5900 OC IE 




LOX 


PROGX2 


Designated return 


01899 59DF 6E 00 




JMP 


9.X 


Ult. 


01820 


•SEC1NH steps 


WSECT b) 


t 1 sector; WMEM by $100 


01B40 59E1 7C 0911 


SEC1NM 


INC 


WMEMH 


Step to next block 


91859 59E4 96 92 


SEC INC 


LDA A 


WTRACK 




91869 59E6 06 93 




IDA 8 


WSECT 




91870 59E8 SC 




INC B 






01880 59E9 CI IF 




CM? B 


♦$1F 




91899 59E8 25 97 




BCS 


SECSET 




01990 S0ED 4C 




INC A 






01910 50EE C6 01 




LDA 8 


41 




01920 50F0 81 40 




CMP A 


IS4D 


Track 77 


01930 50P2 24 06 




BCC 


SECERR 


Oops! 


01940 S9F4 97 92 


SECSET 


STA A 


WTRACK 




91959 S9F6 07 03 




STA B 


WSECT 




91969 59FB 0C 


EXW 


CLC 




All's well 


01970 S9F9 39 




RTS 






01999 S9FA C6 FD 


SECERR LI 


♦5TD 




91999 59FC 00 




$€C 






02999 S0FD 39 




RTS 






02919 59* E 96 0F 


tttERR 


LDA A 


ERRCNT 


Get error-count 


02929 5199 4C 




INC A 




One more 


9*039 5191 97 0f 




STA A 


ERRCNT 




92949 5193 81 95 




CMP A 


15 


C set, OK 


92959 5195 39 




RTS 




Return, error code 1n 8 


92979 


♦OPREP 


inltla 


1i*es Page t pointers 


02999 5196 OF 98 


0PREP9 


STX 


BMEMH 


Xft has S.A. 1n memory 


92199 5198 97 18 




STA A 


OftlVE 


Drive or ) 


02110 519A 07 10 


OPREP 1 


STA B 


RWNOftD 


Read, write, verify 


02129 519C OF 11 




STX 


WHD4H 


Working location 


02130 519E 96 91 




LDA A 


SCCTOR 




92149 5119 26 93 




BNE 


•♦5 


Hot 0, OK 


92159 5112 7C 0091 




INC 


SECTOR 


No M M sector here 


02160 5115 DE 00 




LDX 


TRACK 


Requested track A sector 


02170 5117 OF 02 




STX 


WTRACK 




02180 5119 4f 




CLR A 






02199 SUA 97 9f 




STA A 


ERRCNT 




02209 5UC 97 9E 




STA A 


ERRWD 




92219 SHE 06 9C 




LOA B 


NOSECT 




92229 5129 07 10 




STA B 


SCOUMT 


Working count 


92239 5122 26 94 




8N£ 


ORSET 


Not 0? OK 


92249 5124 C6 FE 




LDA B 


#SFE 


Spec error 


92259 5126 90 




SEC 






02269 5127 39 




RTS 







68' Micro Joumau 



_31 




THE COMPLETE BUSINESS SYSTEM 

Multiuser Highly Expandable Cost Effective 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty- two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 

The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 



The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytesof 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniF LEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ten 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the t/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9 r 600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 Mbyte floppy disks to an 
80 M-byte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving, 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniF LEX®operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup— 20M-Byte in less than 15 minutes on 
a standard % inch cartridge. 

Mini-Wini— 5 and 10 M-Byte Winchesters— 5% inch 
package. Winchester performance, for smaller 
systems in a small package. UniF LEX® com- 
patible design. 

Large Capacity-190 and 340 MByte Winchesters, 
plus SMD cartridge drives. 

VniFLKX is a regisletvd trademark of Technical Systems 
Consultants, Inc. 

UNIX is a registered trademark of Bell Labs. 

VIA BUS is a registered trademark of Southwest Technical 
Products Corporation. 
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9227(1 S12B 96 IB ORSET 
02260 S12A 7E BF50 



LOA A 
UMP 



DRIVE 
ORVSL1 



Orlve set & ready-check 



02309 

92329 
92339 
92349 
92359 
9236# 
92379 
92389 
92399 
92499 
92419 
92429 
92439 
02449 
92459 
02469 
02479 
92409 

02S19 
02S29 
92S39 
02S49 

92SS9 
92569 

92579 
92589 
92599 
92699 
92619 
92629 
92639 
92640 
92659 
02669 
92679 
92689 
92699 
92799 
92719 



♦BREAO handles block-read operations 



5120 66 99 
512F 29 92 
5131 96 91 
5133 C6 91 
5135 80 CF 
5137 25 17 
5139 CE AS89 
51 X 96 92 
51 3£ 06 93 
5149 BO BE8Q 
5143 27 9E 

5145 BO S95f 

5146 25 96 
514A 80 B2 
514C 25 EB 
514£ C6 FF 
5)59 7C S96C 



BREA09 LOA A 
BRA 

BREA01 LOA A 

BREAO 10A 6 
BSH 
BCS 

BREA02 LOX 

LOA A 

LOA B 

JSR 

BEQ 

JSR 

BCS 

BSR 

BCS 

LOA 8 

EftftP J*P 



TRANS 1 



5153 9F 19 TRANS 

5155 0F 

5156 8E AB7F 
5159 OE 11 
5156 SF 
515C 32 
5150 A7 99 
515F 9C 0A 
5161 27 14 

5163 96 

5164 SA 

5165 26 F5 
5167 OF 11 
5169 9€ 19 

5166 7A 9910 
51 6E 2F 97 
5179 BO S0E4 
5173 25 OB 
5175 29 C2 
5177 9E 19 
5179 39 



EXRO 



STS 

SEI 

LOS 

LOX 

CLR 6 

PJL A 

STA A 

CPX 

8EQ 

[NX 

OCC 6 

BNE 

STX 

LDS 

OCC 

BLC 

JSR 

BCS 

0RA 

LDS 



#9 

BREAO 
II 

n 

DPREP0 

ERRP 

IF SB 

WTRACK 

WSECT 

READ? 

TRANS 

RESTO 

CHRP 

1NCERR 

8READZ 

MFF 

EJU 

SAVES 

IFS8-1 
WHEHH 



0.X 

EMEMH 
EX*0 



TRANS1 

WMEMH 

SAVES 

SCOUNT 

EXRO 

SEC INC 

ERRP 

BREAQ2 

SAVES 



Orlve 

DrWe 1 

Read operation 

Set up registers 

Not ready or sectors 

Read Into sector buffer 



Read one sector 

looks OK 

Hoae drive, fix registers 

Major problem 

Step error count 

Not 5 yet 

'Read error' code 

CI ve up 

Ho Interrupts! 

Win INS before a PUL 

Full count of 256 

1 byte ntnlatuM transfer 
At designated memory limit? 
If so. exit 

Byte-count 

Loop 

Advance working location 

Sector-count 

All done? 

lieitt sector 

Off tfte end? 

Loop for next sector 

Recover SP 

Use It. 



02749 



♦ERROR codes and messages 



02770 517A FF 


ERRTAB FCB 


JFF 


02789 5178 52 


FCC 


/Read error/ 


02799 5165 04 


FCB 


4 


92899 5186 FE 


FCB 


JFE 


02619 5167 43 


FCC 


/Count error/ 


02629 5192 94 


FCB 


4 


92839 5193 FO 


FCB 


SFO 


02B49 5194 54 


FCC 


/Track overflow/ 


02650 51A2 94 


FCB 


4 


02660 51A3 95 


FCB 


5 


02679 S1A4 57 


FCC 


/Write error/ 


02669 SIAF 04 


FCB 


4 


92699 S1B0 89 


FCB 


S89 


92999 S1B1 44 


FCC 


/Orlve not ready./ 


92910 51C1 94 


FCB 


4 


02929 51C2 49 


FCB 


$40 


02939 S1C3 50 


FCC 


/Protected/ 


92949 S1CC 94 


FCB 


4 


02959 SICO 10 


FCB 


S19 


92969 SICE 52 


FCC 


/Record not found./ 


02979 SIOF 04 


FCB 


4 


029B9 S1E0 96 


FCB 


9B 


92999 S1E1 43 


FCC 


/CRC error./ 


03008 51 EB 04 


FCB 


4 


93919 51EC 00 


LMSG FCB 


9 


03920 SIED 44 


FCC 


/Disk error * unci T / 


03039 S1FF 04 


FCB 


4 


03059 


ENO 


BKEMH 609B 


BUFEMO A97F 




BKEML 9999 


FSB A8B0 




EJ1EM8 099 A 


WR1TEP BE83 




EMEML 9996 


REAOP BE 89 




NOSECT 090C 


VERLFP BE86 




STATUS 0000 


0RVSL1 BFS9 




ERRWO 900E 


RST0R1 BF39 




ERRCNT 090F 


R0YCK1 BF66 




RWVORD 9919 


SEEK BEF6 




WMIMH 0911 


P0ATA1 E07E 




WU1ML 0912 


WARMS A093 




ATRACK 0913 


1NEEE E1AC 




ATRK9 9014 


TRACK 0909 




DRIVE 9016 


SECTOR 0091 




SAV1S 0919 


y TRACK 9992 




PROGX 991B 


WSECT 0993 




SCOUNT 0010 


T*D 9995 




PR0GX2 991E 


CATENT 9996 




MIW1DP 5900 



V 5092 

REA09 5993 

READ1 5996 

UR1TE0 5099 

mRLTEI 50K 

VAfiHP 590F 

MEMSET 5912 

SETMEM 5920 

EXSET 5921 

SECWRT 5922 

SECWT0 5925 

IDflUf S92E 

LOBUFL S92F 

SECWT1 S93E 

WERR 5052 

WRET 5953 

SEEKT 5954 

RESTO 59SF 

BWRT0 5967 

8WRT1 5968 

BUR1TE 5960 

BWRT2 S97C 

ENOBW S98F 

VERIF1 S996 

VER1F2 S99B 

VERIF3 5990 



99919 
09929 
99939 



09080 

09109 
09119 
99129 
09139 
69149 
09159 
09169 
09179 
09189 
09199 
09209 
00219 
09229 
09239 
09249 
69259 
09269 
09279 
69289 
09299 
09399 
09319 
09329 
09339 
09349 
09359 
09369 
99379 
09389 
00399 



09419 
09429 
09439 
00440 

90459 
90460 
00470 
09489 
99499 
99509 

90510 
90520 

00540 5290 



0905 
9996 
990A 
999C 
9916 
0022 
001E 
5133 
5960 
A889 
AC02 
AC03 
AC09 
ACU 
AC14 
AD93 
A09F 
A01B 
A01B 
A01E 
AEA9 
AD24 
A036 
A039 
AD3C 
A045 
AD48 
B99E 
6912 
E97E 
5659 
566C 
5661 
568E 
5696 
567E 
56A7 
56AE 
559B 
5461 



99560 
90570 
00589 
06599 
90600 
90610 
09629 
90630 
90640 

90669 



5290 29 9C 

5292 91 

5293 9992 

5295 0992 
5207 0902 
5209 9002 

5296 0901 
529C 9991 
5290 9991 



FIX 


S0B9 


ERR 


50BC 


EAR1 


59C5 


FNOE 


S9CB 


ERRMSG 


5003 


SEC1NM S9C1 


SEC INC 


59E4 


SECSET 


59F4 


EXW 


S9F8 


SECERR 


S9FA 


1NCERR 


59FE 


OPREP0 5196 


0PREP1 


519A 


ORSET 


5128 


BREA09 


5120 


BREA01 


5131 


BREAO 


5133 


BREA02 


5139 


ERRP 


5150 


TRANS 


5153 


TRANS 1 


SISC 


EXRO 


5177 


ERRTAB 


517A 


LMSG 


S1EC 


TOTAL 


ERRORS 



HAM DISKFIXl Check * Repair Crashed Disk 
Rev 9.8 July 7. 1981 
*By Geoffrey A. Gass 
♦ Portland, Oregon 97291 



OPT 



0,NOG 



♦External References 



EOU 
EOU 
EQU 
EQU 
EQU 
EQ4I 
EQU 



TRACK EQU 
TEHO EQU 
CATEKT EQU 
EMEMH EQU 
NOSECT EQU 
DRIVE EQU 
SAVEX EQU 
PRDGX2 EQU 
BREAO EQU 
BWRITE EQU 
SFS8 EQU 
EOLCH 
OEPTM 
PAUSE 
LTERM 
IBUFP 
WARMS 
DUTCH 

PUTCHR EQU 
1NBUFF EQU 
PSTRHG EQU 
PSTR61 EQU 
PCRLF EQU 
AOOBX EQU 
OUTDCC EQU 
OUTHEX EQU 
OUTAOR EQU 
1N0CC EQU 
OUTL EOU 
OUTR EQU 
P0ATA1 EQU 
TITLET EQU 
ORVT EQU 
LOAOTX EQLI 
NOTLT EQU 
L1NKTX EOU 
MBOOTX EOU 
MAATX EQU 
EPAREN EOU 
FREECK EQU 
TRACE EQU 





5 
6 
SA 

sc 

SIB 

S22 

S1E 

S5133 

S506O 

SA889 

SAC02 

SAC03 

SAC09 

SAC 11 

SAC 14 

SA093 

SA09F 

SAO 16 

SA01B 

SADIE 

SAEA9 

SA024 

SA036 

SA039 

SAOX 

SAD45 

SA046 

S899C 

S8912 

J£07E 

SS659 

S566E 

S5681 

S566E 

S5698 

S567E 

S56A7 

S56AE 

S550B 

S5461 



End-of-Hne character 

Page length 

Halt at end of page 

Last delimiter 

Line buffer pointer 

FLEX rttntry 

Selected output routine 

Buffer input 

String output with CRLF 

String output, no CRLF 



Output left nybble In A 
Output right nybble in A 
String output per XR 



Control sequence string 



'01SKFIX traces directory entries, Daps used 
♦sectors, restores free-chain linkages, etc. 



ORG 

OSSKFX BRA 
VER FCB 
CATSEC MB 
01RNUM RM8 
01SKAD ftB 
A0RL1M RMB 
PGMERR WB 
FREERR RMB 
ERRC RHB 



S5290 

DISKF1 

1 
2 
2 
2 
2 
1 
1 
1 



Version 1 

Disk addr, current entry 
Number of current entry 
Working disk addr (T 6 S) 
01 sk addr upper limit 
Files w/ link/count errors 
Errors in free chain 
Working error count 



♦D1SKF1 gets Orlve I, sets Page length 



34. 



68 1 Micro Journal 



00689 520E CE 5659 01S Fi 


1 LOX 


#TITLET 


Clear screen, title 


01670 520E BO AEA9 B00T2 


JSR 


PSTRGl 




00699 5211 BD E07E 


JSR 


PDATA1 


to terminal only 


01680 52E1 BO A024 D1RTP 


JSR 


PCRLF 




00700 5214 CE AO03 


LOX 


ft A JIMS 


Re-entry to FLEX 


01690 52E4 71 5378 




JMP 


01RTST 


Check out directory 


00710 5217 DF IE 


STX 


PR0GX2 


Return from errors 












00720 5219 B6 ACil 


IDA A 


LTERM 


Last delimiter 


01710 


♦CONTO outputs (B) characters from string, per XR 


00730 521C Bl 00 


HP A 


#$00 


C/R? 












00740 521E 27 05 


BEQ 


CIS F2 


Ask drive 


01730 52E7 A6 00 


CONTO 


LOA A 


0,X 




00750 5220 Bl AC02 


CMP A 


EOLCH 


Special terminator? 


01740 52E9 2B 04 




BMl 


C0NT01 


Skip flagged character 


00760 5223 26 09 


BNE 


ORVSL 




01750 52EB 81 20 




CMP A 


*S20 


Check for non-printing 


00770 5225 CE 566E DIS F2 LOX 


#ORVT 


"Which drive? " 


01760 52EO 24 02 




BCC 


**4 


Looks OK 


00780 522B 80 E07E 


JSR 


POATA] 


Run query 


01770 52EF 66 20 


C0NT01 


LOA A 


*S20 


Substitute space 


00790 522B BO AD1B 


JSR 


TN8UFF 


Get response 


01780 52fl 80 16 




BSR 


OUTEP 




00800 522E BO AD4B ORVSL 


JSR 


1NDEC 


Get buffer data 


01790 52F3 08 




1NX 






00B10 5231 25 F2 


BCS 


01S F2 


Nonsense? 


01800 52F4 SA 




DEC 8 






00B20 5233 SO 


TST B 




Any Input at all? 


01810 52FS 2E F0 




BGT 


CONTO 


Loop 


00B30 5234 27 EF 


BEQ 


01S F2 




01820 52F7 39 




RTS 






00840 5236 Of 22 


STX 


SAVEX 


4-dfg1t Input 












00850 5238 96 23 


LOA A 


SAVCX+1 


LSB 


01840 


■DECOUT 1 


00860 523A 81 03 


CMP A 


#3 














00870 523C 22 E7 


BHI 


0ISKF2 


Anything higher, NG 


01860 52F8 OF 22 


OECOUT 


STX 


SAVEX 


XR clobbered by OUTOEC 


00880 523E 97 18 


STA A 


DRIVE 


Page reference 


01870 52FA BO A039 




JSR 


OUT DEC 


Convert 16-bit BIN to DEC 


00890 5240 86 AD10 


LOA A 


OUTCH+1 


Check output address 


01889 52F0 0€ 22 




LDX 


SAVEX 




00900 5243 Bl AC 


CMP A 


ISAC 


If SACE4, il P H 1s on 


01B90 52FF 80 05 




BSR 


OUTS 


INX 4 output space 


00910 5245 26 0E 


BNE 


CIRH 


Not to printer. SMp next- 


01900 S301 20 03 




BRA 


OUTS 


One wore tl/ne 


00920 5247 86 30 


LOA A 


fS30 


48- line page 












00930 5249 B7 AC03 


STA A 


DEPTH 


Set page-length 


01920 


*ADDOS 


outputs 4-d1g1 


t hex number and space 


00940 524C B7 AC09 


STA A 


PAUSE 


Enable PAUSE feature. 












00950 524F CE 56A7 


LOX 


PMARTX 


Margin set for Diablo 


01940 5303 BO AD45 AC 


JSR 


OUTAOR 


FLEX routine 


00960 5252 BO AEA9 


JSR 


PSTRG1 


Run control string 


01950 5306 08 


OUTS 


1NX 




Omitted *n FLEX 


01010 'Clear 


mapping area 




01960 5307 66 20 0UTS1 
01970 5309 BO A01B OUTEP 


LOA A 
JSR 


#S20 
PUTCHR 


Space 
Output 


01030 5255 CE 5800 CLRM 


LOX 


fS5800 




01980 530C 0C 




CLC 




No flags 


01040 5258 6F 00 CLRH1 


CIR 


0.X 




01990 5300 39 




RTS 






01050 52SA 08 


1NX 






02010 


♦HEXOS 


outputs 2 hex 


digits and space 


01060 S2SB 8C 7000 


CPX 


f*7000 














01070 525E 26 F8 


BNE 


CLRHl 




02030 530E BO A03 


HEXOS 


JSR 


OUTHEX 


FLEX routine 


01080 5260 CE 0000 


LOX 


#0 


Two bytes of no thin* 


02040 5311 20 F3 




BRA 


OUTS 


INX & output space 


01090 5263 FF 5200 


STX 


FREERR 


Also clears ERR 


02060 5313 80 02 


SP6 


BSR 


SP2 




01110 *Get system record from disk 


02070 5315 80 00 


SP4 


BSR 


SP2 












02080 5317 80 EE 


SP2 


BSR 


0UTS1 




01130 5266 CE 0003 


LOX 


#3 


Track Sector 3 


02090 5319 20 EC 




BRA 


DUTS1 




01140 5269 OF 00 


STX 


men 














01150 5268 CE A9B0 


LOX 


ISA 980 




02110 


*DECOS 


converts one byte to 2 decimal digits 0-99 


01160 526E OF 0A 


STX 


EMEMH 


Limit for entire program 












01170 5270 CE 6E00 


LOX 


IS6E00 


Where system record goes 


02130 531B Sf 


DECOS 


CLR 8 




Tens counter 


01180 5273 BD 533B 


JSR 


DREAD 


Get 1 sector 


02140 531C A6 00 




LOA A 


0,X 


Get byte 


01190 5276 CE 6E10 


LOX 


fS6E10 


Where data start 


02150 531E Bl 0A 


KC0S1 


CMP A 


fSA 


Check for 0-9 


01200 5279 A6 16 


LOA A 


S16.X 


Last physical track 


02160 5320 25 06 




BCS 


SI 14 


Balance below 10 


01210 527B E6 17 


LOA B 


S17,X 


Sector 


02170 5322 CB 10 




ADD B 


♦510 




01220 5270 5C 


M 8 




Allow use of last sector 


02180 5324 80 0A 




SUB A 


ISA 




01230 527E B7 5209 


STA A 


A0RL1M 


Starting limit 


02190 5326 20 F6 




BRA 


DEC0S1 




01240 5281 F7 520A 


STA 8 


A0RL1M41 


Used in Hap Test 


02200 5328 18 


SUM 


ABA 




Assemble BCD 


012S0 5284 BO AD24 


JSR 


PCRLF 




02210 5329 16 




TAB 




Save for LSB 


01260 52B7 C6 08 


LOA B 


I SB 


Count for disk name 


02220 532A BD B00E 




JSR 


DIITL 


Part of OUTHEX (FLEX) 


01270 52B9 80 5C 


BSR 


CONTO 


Output disk name 


02230 5320 17 




T8A 






61280 5266 80 7A 


BSR 


0UTS1 


And a space 


02240 532E BO B012 




JSR 


OUTR 


Now LSB 


01290 5280 86 23 


LOA A 


1*23 


"#" 


02250 5331 20 03 




BRA 


OUTS 


And space. 


01300 S28F 80 78 


BSR 


OUTEP 














01310 5291 5f 


CLR B 






02270 5333 80 09 


OATO 


BSR 


HEXOS 


Revision « (MINI file! 


01320 5292 80 64 


BSR 


DECOU 


Volume number 


02280 5335 80 E4 


0AT01 


BSR 


DECOS 


File date - MO 


01330 5294 80 60 


BSR 


ADOOS 


Start of free chain 


02290 5337 BD E2 




BSR 


DECOS 


DA 


01340 5296 80 66 


BSR 


ADOOS 


End of free chain 


02300 5339 20 E0 




BRA 


DECOS 


YR 


013S0 5298 C6 FF 


LOA B 


#SFF 


Set leading spaces 












01360 529A 80 SC 


BSR 


DECOUT 


Sector count 


02320 


•DREAD 


reads 


1 sector 


to memory at (XR) 


01370 529C BO 5335 


JSR 


0AT01 


Creation date 












01380 529F 80 66 


BSR 


oursi 




02340 5338 66 01 


DREAD 


LOA A 


11 




01390 S2A1 80 60 


BSR 


AOOOS 


Last pnysical T & S 


02350 5330 97 0C 




STA A 


NOSECT 




01400 52A3 80 AD24 


JSR 


PCRLF 




02360 533F 96 18 




LOA A 


DRIVE 


Preset at outset 


01410 52A6 BO AD24 


JSR 


PCRLF 




02370 5341 7E 5133 




JMP 


BREAD 


M1NI0PS routine 


01430 *Check Boot Loader on 


disk 


02390 


♦DWRITE wrUes $100 bytes to disk per XR 


01450 52A9 CE 0001 


LOX 


fl 


Track Sector 1 


02410 5344 66 01 


0WR1TE 


LOA A 


#1 




01460 52 AC OF 00 


STX 


TRACK 




02420 5346 97 0C 




STA A 


*iOSLCT 




01470 52AE CE A860 


LDX 


ISFS8 


File sector buffer 


02430 5348 96 18 




LDA A 


DRIVE 


Constant preset 


01480 S2B1 BO 533B 


JSR 


DREAD 


Leaves data In buffer 


02440 534A 7E 5060 




JMP 


BWR1TE 


Track fi sector were preset 


01490 5284 CE A880 


LOX 


#sf$b 














01500 5287 E6 05 


LOA B 


5.X 


Link byte location 


02460 


•D1SPC 


displays 1 catalog entry 


01510 5289 EA 06 


ORA 6 


6,X 


2nd link byte 












01520 52BB EE 00 


LOX 


0.x 


First check for loader 


02460 5340 A6 08 


DISPC 


LOA A 


SB.X 


File type 


01530 5280 8C 8EA0 


CPX 


IS8EA0 


1st Instr 1s LOS #$A07D 


02490 534F 85 01 




BIT A 


fl 


Cneck for program file 


01S40 52C0 26 19 


BNE 


NBOOT 


If /lot. no loader. 


02500 5351 26 01 




BNE 


•♦3 


Got one? 


01560 52C2 CE 5681 


LDX 


ILOAOTX 


"Boot Loader" text 


02510 5353 4f 




CLR A 




00 flags FLEX or DATA file 


01560 52CS BO AEA9 


JSR 


PSTRGl 


Run it 


02520 5354 97 05 




STA A 


TEMO 


To steer choice below 


01570 52CB CE 568E 


LDX 


#KOTLT 


u not linked.* 


02530 5356 C6 08 




10A 8 


18 


File name length 


01560 52CB 50 


TST 8 




Check It 


02540 5358 80 80 




BSR 


CONTO 


Display it 


01590 52CC 27 10 


BEQ 


aOOTZ 


Run text 


02559 S35A 86 2E 




LOA A 


IS2E 


Separator 


01600 52CE CE 5698 


LOX 


#L!NKTK 


" linked to " 


02560 535C 80 AS 




8SR 


OUTEP 




01610 5201 80 AEA9 


JSR 


PSTRG1 




02570 S3SC C6 03 




LOA 8 


#3 


Extension 


01620 5204 CE AB65 


LOX 


#SFSe+5 


Point to link 


02580 5360 80 85 




BSR 


CONTO 




01630 5207 80 2A 


BSR 


ADOOS 


Run track & sector 


02590 5362 80 83 




BSR 


SP2 


Coupls spaces 


0L640 5209 20 06 


BRA 


01RTP 


Che<k directory 


02600 5364 80 AS 
02610 5366 80 A6 




BSR 
BSR 


HEXOS 
MEXOS 


Attributes {hex) 
Last- sector byte-count 


01660 5208 CE 567E NBOOT 


10X 


INBOOTX 


'No Boot Loader" 


02620 5368 80 99 




8SR 


AOOOS 


1st track 6 sector 


'68' Micro Journal 
















as 





•2630 S36A 80 97 

•2640 S36C 80 95 

#2653 536E 80 9C 

02669 5370 D6 »S 

02670 5372 27 BF 
02680 5374 60 80 
02690 5376 20 88 



BSR AD00S last track & sector 

BSR ADOOS File length 

BSR HE*OS File sector map 

LOA 8 TEMO FLEX or MINI file? 

BEQ OATO FLEX, or MINI data file 

BSR ADOOS MINI pros ran Hie: SA 

BRA AOOOS Entry address. 



02710 

02730 5378 
02740 5379 
I27S0 537C 
02760 S37F 
02770 S382 
02780 5385 
02790 5387 
02800 S38A 
02810 5380 
12820 S3BF 
02830 5392 
12840 5394 
02850 5396 
02860 5398 
02870 539A 
02880 5390 
02890 539F 
02900 53A2 
02910 53A4 
02920 53A7 
02930 53AA 
02940 53AC 
12950 53AE 
02960 53B0 
02970 5382 
02980 5385 
02990 5388 
03000 538A 
03010 53BC 81 5209 
03020 S38F 25 07 
03030 53C1 26 08 
03040 53C3 Fl 520A 
13050 53C6 24 06 



♦0 tree lory Tests 



D1RTST CLR 
STA 



DIRT1 



4F 

67 5205 
87 5206 
CE 0095 

FF 5203 

OF 00 

80 AD24 

CE 6F00 

60 AC 

CE 6FI0 

Of 06 0IRT2 

A6 00 

27 57 

2A 12 

60 5313 

86 28 

80 5309 

60 A9 

CC 56AE 

80 AEA9 
20 40 
A6 00 

81 Of 
25 21 
80 5313 
BD 5307 
A6 0D 
E6 0E 



D1RT3 



STA 

LOX 

STX 

STX 

JSR 

LOX 

BSR 

LOX 

STX 

LOA A 

BEQ 

6 PL 

JSR 

LOA A 

JSR 

6SR 

LOX 

JSR 

BRA 

LOA A 

Off A 

BCS 

JSR 

JSR 

LOA A 

LOA 8 

CMP A 

6CS 

BNE 

CMP 8 

BCC 



D1RNMM 

DIRWPUl 

15 

CATSEC 

TRACK 

PCRLF 

IS6F00 

OREAD 

M6F10 

CATENT 

0.* 

MEX01 

01RT3 

SP6 

#'( 

OUTEP 

DISPC 

IEPAREN 

PSTRG1 

NEXDIR 

S08.X 

ISOF 

D1RT4 

SP6 

0UTS1 

SO.X 

SE.X 

AORLIH 

LIMSET 

DIRT31 

ADAL(M«1 

DIRT31 



Will assign numbers to 
all files. Free * N 0"\ 
Track 0, Sector S 
Directory T4S pointer 



Buffer for data 

Read 1 sector 

Where data start 

Working location 

Check 1st byte 

00? Blank. Pursue to end. 

Monnal entry 

Deleted file - no number 

Put name 1n parentheses 

Output parenthesis 

Display data 

" — Deleted)* 

Step to next entry 
Check attributes byte 

Not SE0 or JE1, readable 

Will not tiave a nunfcer 

Get node 1n line 

Start track 

Sector 

MSB 

Mew lower track 

Above A0RL1M 

At or above limit 



03070 53C8 87 5209 UKSET STA A AORLIM Set new upper Halt 
03080 53C8 F7 520A STA 8 AORLIM*! 



03100 53CE 80 5340 DIRT31 


JSR 


01SPC 


Display, no cw»ent 


03110 5301 20 19 


BRA 


NEXDIR 




03130 53D3 FE 5205 DIRT4 


10X 


DIRNtW 


Generate next file numb* 


03140 5306 06 


INX 






13150 5307 Ff 5205 


STX 


DIRNUM 




03160 530A CE 5205 


10X 


ID1RNUM 




13170 5300 C6 01 


LOA 8 


n 


Spaces for leading zero 


03180 S30F 80 AD39 


JSR 


OUTOEC 




03190 S3E2 BD 5317 


JSR 


SP2 




03200 53E5 DC 06 


10X 


CATENT 




03210 53E7 80 5340 


JSR 


DISPC 


Display data 


03220 53EA 60 75 


6SR 


TRACE 




03240 53EC 80 AD24 NEXDIR JSR 


PCRLF 




13250 53EF D£ 06 NEXD1 


LOX 


CATENT 




03260 53F1 C6 16 


LOA 8 


IJ1B 


Interval to next entry 


03270 53F3 80 AD36 


JSR 


ADD8X 




03280 53F6 8C 7000 


CPX 


1*7000 


To end of buffer? 


03290 53F9 26 97 


BNE 


DIRT2 


If not. read next entry 


03300 53FB FE 5203 


LOX 


CATSEC 


This block 


03310 S3FE 06 


INX 




Next sector 


03320 53FF 8C 001F 


CPX 


IS1F 


To 001F> 


03330 5402 27 03 


BEQ 


NEXD2 


If so, all done 


03340 5404 71 5382 


JMP 


D1RT1 


Get new sector 


03350 5407 86 5200 NEXD2 


LOA A 


ERRC 


Error count 


03360 540A 87 5208 


STA A 


PGMERR 


Count and Hnk errors 


03370 5400 7E S506 


JMP 


FREECK 


Check free sectors now 



03390 END 



DISKFIX2 to be concluded next month. 



BIT Bucket 



Ooar IV Ullllaff* $r. 



1 



dTOBtfXll iO W 

i two ca-lw* 3.29 



I am 4»+»lw 
r#c*ntlw n»\#*€haaad 
*>lun. UttnA/t 
wcarnirm dlah ov«t««>%. FLEX, 
■edification*. I would h*va 
tnrttirti usm dlak tvtla*» acin*. 
♦i ill' 

3e 



in*' I 
dit* »*»</»• wit* MPI 51 
<•* and tn# art tela* In it 
FI dri\*«, and ataoclatad 
had an «xtr***lv hard tin* 
PH It u*% 1 had no troubla 



I avan ha*.«a FLEX formatttna fo«- 40 track* arid «ta»»ma 
at a 12a« ralo 1 Tn#n*.* *j«in for >ot*- oui»tandir\* ^^a»axlc^♦ 

I ai^ocr-lbt to ft\f athar consular ruajarin**^ but '68 
Micro Journal l» tha e*nl* on* that I ■ *aarlw await, and r»*d 
from cooar to COv«r* < INCITING advar 1 l tenant* 1 ) to th*t I 
can b# ka*t Cv^rvnt with t ha d«\/«l Ofaatanto in tha 68kk 
f laid. 

I tfCKitUv *n-XNi and r#t«ivt «»JCh information froa>» 
Ptonoid w\ ravPvton * lariai "FL£X Uaor NqloV. 

>:*+* c^ tn# aood wot k and a%el witnai %r\ in# coaana) 



y%&- 



Sjnc«r« 

}mrr P, StarzmtKt 
PCS *I36 



ED COLIE I ASSOCIATES 

DESIGNERS OF DIGITAL EQUIPMENT 

322-A RRCISPORT 

SAN HHTQNIO HX, 76716 

PN. fS12) 340-39$? 

DON UllltAMS 

5*00 CASSANOIA-SMITM 

M1CKS0* TCNM, 37)43 

Oeir Oon, 

The MARKSMAN ROM to wPfliU the porforoonco of your Mird.Oltk U 
enclosed, along «1tn a ouch laprovtd foraot progre* mo 6Uk. 
rtstlf utllfty* Mil It t ha) lilt ION thit 1 •rott for th§ 
MARKSMA1H tnd 11 fir btttar thtn thi MARK 2 IM thtt 1| »niinUy 
fating wltd «1tK the MARKSMAN for TICK optntlflO ftMttai, 

Thi virilDD of t»it MARKSMAN COntrolltr praiaatly 6»1nB isld by 
SWTPC .«» d«tt*A«4 1m 1977 ind oparatlonal IwltPi I CALIUS 
Mtrd-Ditk ) In IIP* It vai ichidultd to go into production in 

• Ifly U7a, but tht 4nnounCfBfnt Of tha MARKSMAN drlvtl CluMd 
tMi to c*ncf1 tni project untn t^t tvt11ab<t1ty of tua 
MARKSMAN, Tht dillvtry proiltai ultn tnt MARKSMAN drUil 
prtvpflttd dotlvtry of tna flrit unHi until Stpt. 1174. Dtntr 
fictort daliflng t»it Introduction of tn.a htrd-dlik. vtrt thi 
iwltcMna t© titi optritln? lyitnai froa DOS 4nd tM Introduction 
of tha ilOQ< 

In rtippniD to your qjiitlon, concerning ui» of taul 1 1 p 1 a orlvoi 
mMh tha controlltr, t no oniwtr 1« yti And no. f LEI only 
tupporti 4 drlvoi and iNTPC dicHid ihil two au«t fat flopplM. 
ThU mi« to Q 1 wa Hnltnd faietup <*p*hU1tf t A ftoturt loot In tht 

• •Itch froa tht CAUUi wltn ent fltid tnd on* rtaovtblt plitttr, 
fht controlltr pttl ill of tha tltctronlti It run II drlvtl. 

I nnvtr did 4 ROM for tha nuU1p1» tfrlytt, nor did ! coapltli 1*9 
botrd for tht Input aufPtn to go tn tht 4l4«t 4r1vtt, Tht 
rtiiom flit 1i not fill though n«p warttttlt fn««gh tb Auaptrt 
■or* than tnt Mrl.diti, l no Utroducllafi af uniriil atll baltp 
tnait probltai n Inn Mitaa aaturti, md tdtjltltnil foatttra* art 
iddtd to H, 



] novo Ihcludtd thrtt ittt of drlvan for your uit. 
NO! ind NOP. 



calUd NDO, 



MOO U ban at I MC. 
NDl li lait at L.I and I MC. 

MD? II i two controller drlvtr, with on* ctntrilltr itf n drlvt 
I at IMOO md tht et*#r n 4ri v a J el IP 100. 

tne MD? 41 i faietup dt*1ci or lyittai, 
l - lieb up lR* ttAar, fnM 
,,\Jr, U 10*R It I MUM 
yltttfdi| U l«cl ye m r i/itPi Rt I' Mbiplel. 1 Pll?t llbria- 
Uitaly 100 Mlat. tiMng up ID aaiibyiti. 

All of tht 4r1«trt lllou tht ult if M1n1f1opp1tl md d« nit Cirp 
rf l p or I 1 * drUn art uled, My lyilta nil f, I", ind 
hird-dliki. 



Itvtril dtlltri irt uilnf the MD? 41 I falCtu 
Uit li, thai imp t*t RigilKAKl one la lie 

illb*i cbaplata backup In Ittt thin in h»ur, 



ARpyl tht lP«td of the I0M 



you Mill notlct 



dlfFtrtncp froa the trlafMl i^m thit jrau art uilnl. 

~pl) corrgcttd itvtral prbbltai In tnp Dill 



I drtlUc 
Thi Nirt I 

ROM (thi current Pill ID* 

RON :.-'»••«■ by IKTPC1. It added I adrt Rueue. #"«■'-§ thi 
Dili to lit ? opiritloni bbhln* tht coap^ter, end Itoi intid. 
ellovlnl It to aork M44d Of tnp OPprittnt lyitPa. Tht ijritta li 
no lontir I/O pound. Tut 01 Ik can rtturn it libit f1»t lieton 
tn the fl alltliacond *str.'t- of thi Oiu it f MC. Fill cih, 
In nOfBil optrttlon, handU =*"/ 1 or J. 




Thit ROM fl ciHld MARK J tnd overcoat! the llaltltloni on irrtr 
Cirrfct^l" l"d 'IClvt'r, CttfbM 1/ tM "ltd tb «♦• 4 llRfll 111 

far marc I. It uaat a 114 fPRD" and tU* hai praviiUni to 
double the buffir itn to 11 dlik istritlbfli. ThU aay hilp 
rindoa fllti to run faater •- SMI tat you Kne«, 

'6S' Micro Joumar 



I hiva I better vinio^ of thl controllir, tut It May na^ar til 
orodwctfon due to tha i" dMkl cutting 1t out, iult 41 the 
MMxSMAU cut out tha cartrldga typa drlvei, Tha now controllar 
Itackl up 31 oparatlom fn Hi worlt quaue *1th i tyofcal 4k till 
■ vi? taking Z slllfiecondi of compytar t1«e, with on)y ona 
Intarupt to tirylca, 

I'll provide tha EPP.0M and loftwara to any of your cuatosan for 
a coit of 1100. Thtia vartlom ira not avillaola through SvPTC. 
It there it a damind, ] win ilio provide i fraa ipaea aort i*d 
error hi itory MndHng flit, Tha arror htitory fill would 
lutosatlcal ly updatt i hit arrer *ap> to t§ mad ay tha forett 
prafia to icraa* tha Hit for mirftnel eeeteri, lectori k«e*n 
to li baa «o«l« the* oi lutokatually mied out. Jt ii vary 
difficult to find a bid taetor without taitlne H for thouiindi 
of cydea; thtt li lupraetlral etcept on tutpacted lacton, 
hard-dltk irrori In «oat cim Pa not aha* up u rv e 1 i levOril day* 
iftar tha data 1i written J toft error* bacoslng Hard arron). 



E0 COLLt 



Eimix 



rC \ttr WIST W<r> PLACE * CHICAGO, ILLJNOIS SOaOO • l3l$02J-«*0 



FOUND - A 61MIX USER It) ANTARCTICA 



Tha software la euppllod in a relocatable format so that It a ay 
ba rebuilt to raalda anywhera In maaory. 

Tha aourca of all I/O routlnas la supplied. 

Tha aaeemblor aupporta extremely powerful aarro cspabU 1 1 Laa. 
For example* logical, arltheetlc. ami string lob* la are 
aupportad. Powerful atrlnq (unctlona auch aa ftUBSTRJHG are alao 
aupportrH. branching la permitted on the following 
cond i t lona t tQ, Ht ,G* ,<SE , LT , Lt , 



An aaaembler *hlch generate*. ABSOtuTC code but at 111 ratal 
of tha feature* of the above aaaaabler la alao available 
(ASMB46691 . 

Tha aoftware nay ba purchaaad on 5 or n inch floppy disks, 
prlcaa arat 



MASM6809 
ASHB6809 



RELOCATABLE flBCURSTVB MACRO ASSEMBLER ... S750.00 
ABSOLUTE RECURSIVE MACROASSEMBLER $1 50.00 



The manual for KASMKB09 labout 200 Pages! ia available aeparately 
for $75.10 and can be credited toward future purchasing of that 
sasembler. Add 2 percent for postage. 



Dr. E. H. (Bud) Paaa 

Coatputer Syatasia Consul tsnte 

1454 Latta Lena 

Conyara, Co. J62Q7 

404-483-4578 



We received a latter fromtftlllea 
plckln*«i of Vlnrfruih Micro Dcalgnl Ltd. 
In tngtand Ma* 1*9 - M|wM ^ ^ |wf ^ %% ^ u ^ y0u 

•wend your adver t llen*?ru. The two 
parallel Interface board* on this Order 
wll) be tnie9rared Into a syltesi u>ed 
by the BfltHh Antarctic Survey for data 

logging in You gOcssed 

It. the Antarctica." 




MARK DATA PRODUCTS 

23902 ^quOm PAaeaon Vsbo, CaVome. 92691 



Oon Wllllema, Editor 
Computer Publiahlng, inc. 
'o0 Micro Journal 
5$fi» Caaaandra Smith 
Hixaon, TS. 373a3 



Dear Dont 

1 have been using M*l 0-52 drlvee in my own end eeveral 
cuatoaara' eyoteme for about two yaara. Until recently, 1 have 
been quite pleased with their reliability and epead. Racently. 
however, aaveral of tha drlvea have euf farad failures of tha main 
baarlrvge. Inveetlgeting the problem produced a op a reeulta which 
ohould ba of intaraat to uteri of 5* and 0" floppy drlvea. 

In order to eava time waiting for aotor-on delaya, oi.ny disk 
controller board a provide a tlrter which cauaai tha drive rotor a 
to renain on for some period after the laet acceaa. Tha theory 
ia that ac«( diek ecceeoeo will occur within a atiort period of 
each other and that tha motor a ahouid remain On for tha duration. 
Unfortunately, many diek controllar board a have a timer period 
which cauaee an e*ceeaiveiy-lon<J motor-on tusu, In many bualneaa 
appllcationa. thla nay cauae tha motori lo remain On for vary 
long periods « even up to eeveral houre per day. Over a period of 
tl*>e, thia cause a akceaalve media, motor, and bearing wear. 

Tha obvloua aolution la to reduce the motor-on tima» The method 
rmqulrod to do thia variee acroaa eyetema and controllor boeroa, 
of couraa. However. a large number of the controller board a 
(auch ee SWTPC 0C3, OCa. and 0HAF2 and SMS DDC16) uae e 14541 to 
control the mctor-on timing. in thla caae, the reeiator 
connected to pin 1 of the 14541 may be reduced in valua to 
shorten tha delay. According to the data eheet. the lowest 
permlaaable valua of thla caeletor ia li)R ohma . 1 have ahortened 
tha delaya on auvtrel Of my dlak controller boards to about 15 
aeconde, which aeema to work quite well. 



Sincerely 



NSWS RELEASE 



Mark Data Products introduces COLOR BERSERK, a new hl.rae 
graphics gams on caeactte for 16K Radio Shack Color Coraputere. 

COLOR BERSERK cloaaly duplicatea the papular arcade same with 
dynamite aound effects and auper joy etlck action. The exciting 
combination of angry robota and Evil Orvilla will provide many houra 
of conatant challenge in th»s one or two player game. COLOR BESERK 
ia a winning addition to the popular Mark Data Products adventure 
game aeriea 

Available postpaid, for jusl $24.95 directly from Mark Data Producta. 
23802 Bar qui 1U, Miaaion Viejo. California. (714) ?6fl,l 551. 



p- m CINQTEK SOFTWARE 



9 o eoi i eaea\ CiNCiNN*tv okio ass is 
is*** >sies0J 



KeW PRODUCTS RELEASE 

Clncltek Software announcoa the availability of an M4809 reaiOant 
relocatable recursive vacro aaaembler (MASMe6n9l and 
loader/linker aoftware package. Thia aoftware la totally tlzx 
(tradaeark af Technical Syatoma Conaultanta) coap*tsbls. This 
aoftware enablea you to break a large Program Into mo liar aort 
■anagabla aagmenta. Tha aagmenta nay then be linked and loaded 
enywhere In nemory. 

+ 68' Micro Journal 



•&Jr. 



{Bud} Paaa 



Don* 



I ad still going to mohool and I will ba rinlmhmd 
noxt spring. I am holding 3.25 0PA In ay ooajputsr claasea. 
r hsva not had auch tin* to play with my S^TPC 6600 but 
I try when I ruwa tiraa. I m « taking four computer claasea 
which ia oonaldarod a full load. 

I would lika to point out to your reader* a vary good 
product I have purohaaad thla year. It ia) tha DMA VIDS0 
ADAPTS* FOR Y0UK TBflWHAL by Johnson Hioro Coaputar. It 
worka ajrmat. Installed sssily snd I highly rsooaaind it to 
snyone mho gsts tlrsd of 1200 bsud on ths CT-6«. It can 
alao bs uitd for tlastharing Just ss if you had ths rsgulmr 
aoaory bosrd in ths tsrainal pluggsd in. Publish toil lsttsr 
If you osn. The rut a for tha good aetgaslns. 



Ihomas J, flattlngiy 
IOCS Essex Dr. West 
Las Vsgost MV 69107 



^^%^tu^ 
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Larry Will Una, 
tmeutiv* tiitor, 
'6V Mi<ro Jourral, 
».0. Bom 449, 
8U80K TV J7H1 
C.S.A. 



Oaar Larry, 



Roiar D. Knavlaa 
24 Juncttae Straat, 
RIRCvTjCE) VZCTOAU J 1 )4 
AUSTRALIA 



Thli lattar la to confirm cha following fact* vttlch I ralatad* to you 
by taliPhOAa, and to raqunac tha aaatacanea of youraalf or your raadacai- 

(a) I ardarad a (Ml 44-256 a*aory board froa Sou c Sua at nlcro<yataAa of 
Aunt In, Taaai, on 7i Hay 198) attar *«•([>■ thalr aovart laaa»u>E In tha Journal* 

(a) A board wu auppllad to *• ot> U Juna 198], Tha board *%m lal>al!*<t OCJR 
44- J 16 law A, doaa oet hava tha aaa» consonant layout ■■ trial aJvarctaadi ia 
qot allk aetaanarf with cnaootiant lajiaWa, doaa not Includa an «4vartla»! Bam 
dafaat an4 aera importantly. T inn? flad out, do*, not vnrfe In it*' praaant 
aCata, 

(e) Prior to Incorporating; thla board Into ay ayata*, I tal»pTK»n,d 
SouCHvttt 'Itroayataaa ami r*qu.ai*J that ciiay forward tfta Tull iloc want at Ion' 
aJvartlaid. w'pleh iia.1 not baan provide. 1 was proalaAl that it uoal-l h* atnt , 
tOAatMr wlti^ tna i*nu*n»l portion at Poacaia cHarita* aiilah t hal nmwWiit, T hat 
iraa a nonet asa, and nMttiar naa baan rocalvad, 

(J) Sukaaquant talaptana calla tiava buan unanauaraJ, acvl on 2l Annual JQ-: I 
1 not a *nua*»ar net ctmnact*.!* ratordltu. froa tha Ttitp^t Coitftnny , arvl t ay 
n<*w advia* thit thay hava no I lacing For tMa Company, 

(a) iWi I nan rpn rat inn tHIa luaM Into ray Ml n .y*t» wlt-iln fia !*.*( faw 
Uaya, I flnJ tSat It won't function no malty, 'Hlocupa' hoot Into xh* ayatait 
arvl avarttually hann* It up. 

oo, *f of tria •IktpuMantal Inn, 
f»»r 



If jan or any of ymir ra*il«ro hav- 



if you or any or ymir ra*ii,ra hav« a eo.*f of tri, .lupwuantal Iti 

lnolurti«a lha**t wily) aOk<matlca) , I vuald Vory anal anpnxiUt* a eony, t 

wulah I ««it<1 pay < w tut I can try to wi>rL mt way nut of Mil* uaa*, It Itii 

I tha apailnii Ma 4*l> PliJa piionv cOli plua « nav uatwrr *»*M at en* .**tj»ni . 




TixAt coMPL/ran 



* PO BOX 1«09tS * 4A-HQTOJ, tM TBOIS 



Octcbar in, 1991 



Hir, Don uitlieaia 
'66 Hero Journal 
5900 Co6aar>Jro Smith 
(liiiHoo,Taonia*i «? 5'/^o3 



Onor rrr. JUlleai»; 

TC^S Cffr TUTC^ would IIbn to annm/nca tlo lPiaadiatfl 
awailRCi U ty or tha TOl hit rata onoarator board for 
tha 3$3fi buo. 

Tha board pruviil»»a 9 atondfrd olt roloa fron 19,2k to 110 
Aiatultartaousiy. *oy af Cr<a hit ratoa eta auai labia ot a 
jtaajior aroa and tua veer n ed only jumP&r thO aM.capriato 
rata for bufforlrtQ oiLo tha bus. 

Tho bJt rat.oa ore crystal ca,ntrollad and ol q» tha uaor 
to run o taraiinal at 19.2k Lwhlln runnlnfj aroth.rr d«v£c« 
at tin t>«ud. 

fnPA ownars plttoao noto tn*tt thla boord raqulroo no uPOrida 
kit, Rlodif Icotlona in uxtro»aly aiftpla and docuntnt atloo 
and inatructiona era included. 

HO R1C14A11 chip ia usotf on thla boord and all JC'a ara 
locHatad. 

tha TC-1 board la available aa 4 taatxl, conpl»:ta bLiord with 
gold conoactora aiandard for (49. no • ^3.w0 for shipping, 
Tax*»a taaldants t 1«ob» add 5>! for anion tox. 

Plaaaa aao our atl ataa>jhor» in thla iaauai 






Oaua C. BOlan 



P. 5. Qr*TCH FDR r.UR DUAL PQFH CIRD- — COall l»C 3COM! 



Ed's Note: If any of you have any Information that may 
assist Roger, and other readers, concerning this 
memory board or what you might have done to get one to 
run property, please let me know. 

We of course halted "their advertising and alerted our 
readers a few months back, however, some who are 
having trouble would appreciate anything you might have 
done. If you will send It to me I will see that it Is 
published. Hopefully most If not all can salvage "their 
boards. 



his Iter Skr* 

1119 H^ILL Rl, 
ttfXfOi TM 1714\ 



Th* e 9 ll?wlno Dfjjnfl ^, *nttn to »nibla ^ (Jitt *i*X *:opy rfU»i?Mt 
Mjnil^ tla J4t« Tn tht fllrx^Carv. Tha first tinn tlfj o r o6n<i wm 
iaad «|nw rStiH artori r»Dltid. Tlv* *rrori v>r* 4u* to « t^^tl4K«nr 
*Uy aEt*r tM i**** T1^B4 #rfTff -a 1 4 nat aV.i* jp rf^*fl um E nf r"t,t* 



b«~iLiaf th.^ tottw^r^ ov*c*i**d zr**K** tn^joti djMv. TH 



...ni 
.it wRia in irrn 



tttt id^tncf'l Proiucta 



■Jgbart tlfC 



We have a^empted to contact 1hem at 1t>e following 

address and telephone to no avail: 

Southwest Microsystems, 6803 Kings Point Lane, Austin, 

TX 78723, 

Attention Mr. William Gordon, (615) 928-2162, 928-1202. 



Also no reply to our 'registered mail' or telephone 
calls. It appears "they have ceased business and have 
had "the telephone service disconnected, I try hard to 
keep "this type 1hlng from happening, we have tightened 
up our review and approval for advertising policies as a 
result of these sort of poor business practices. Still a 
bad apple will slip In and L will NOT ALLOW ANY 
ADVERTISING of a product "that does not function as 
advertised, I am not a 'police agency' for the Standard 
S50 Bus group, or any other groupa However, 1 can stilt 
control what* Is advertised In 68 Micro Journal and I will 
do all I can to see to It that "the advertising you read 
here Is accuratea 

I know that our advertising policies are far, far more 
strict than for any other magazine I know of. Yet It can 
(and has) happened to us, but not If I know about It In 
time. That Is where you come In, I HAVE TO KNOW AND IN 
WRITING! Together we can keep this sort ot "thing from 
occurring or at least hold It to a bore minimum* 

DMW - - - 



38. 



O&rCioac ixasiOM 1.00 
tMl« PKOOM* naKCft a «C10t et IECTCR COPY 
OF IKE CIS* IH DRIVE OH IKE Ollfc IN DRIVE 
1. MO ERROR CHECK I K0 IK FCRFOftflCO **»fP fHf < 
WtJTf TO DISK l + * U*L.TP«tE IfUl UHUTTJ 
iHOUlD HE FERrORflCO ON THE HEW D I Si: . *T uEF-< 

[ho the a*w oaivcas t a stcry t*he a oit* 
can or 2200 sectors caw k r-ERroKRCO m * 

1.9 HIHU1E&, THC HEW filth- nuiT If rORA*TT[[V 

WlIN VI **T QCCETC0 SECTORS I HAT HavE 010 I 

[arORNRTTON OH IT. THJ1 PROORan WRITE) OvCR < 

EwERv 8ECT0 :. i 
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Dear Deri 
I have aeen using Dynaset Pascal for so*e t Me and 
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feel it is an excellent coupi ler for the arice. The use 
of an I/O table made it very easy to add a printer, ft 
si f-jttl change in trie supervisor added disk as wel I as 
cassete storage. The one prob-en I did have was in 
entering irrtesers. ••hen an cfiteser is entered in resp- 
onse to a READ statement a si us si^n would terminate 
input, also a digit that has typed ttrong couldn't be 
corrected. Not being a good typist wrong numbers are 
m biggest problem To solve this I itrote the follow- 
ing patch that «i il accept a Plus before a number an* 
recognize ontro? H as a cancel character. 

The IMIH routine is nwdified so that instead of 
s*ttir* t!-« next character it ;ujrps to the patch wnich 
Is Placed in unused oeaxiry at vocation zero. A Plus sign 
*i\\ cfear the sign flag and a control H will d v de the 
Tiuwber by teni cancelling the East character entered. 
The backspace car be used as ftany tiwes as neededt going 
past the first disit mI t E simmy divide zero by ten. If 
the fifteen ait liait is exceeded by typing the hrong 
character cancelling one character won't Hx it. Since 
the sixteenth ait (the sign bit) has been changed you 
wi i have to cancel all digits and start over. 

This patch wcrks on Release LO and l.i but car be 
aide to work or any version by changin? the INVJM 
locations if needed. 

Sincere! /i 



%^^o 



Frank C. Froeiich 
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double sided, single or double density, plus single or 
double stepping for the new double track drives. You 
can even tell It your processor speed and how many 
tracks you want to format. It pays to stay standard, 
but just for the fun of It, I formatted my old SA-400 
Shugarts to 37 tracks, double density and moved from 
340 to nearly 600 sectors of storage. They worked 
f Ine. 

Then, there Is EXTEND which lets you add space to 
your directory to cut down access time; CHECKSUM which 
lets you verify the Integrity of your copies; not to 
mention BACKUP which copies an entire single sided 40- 
track disk In 40 seconds. Who said making backup 
copies has to be painful and take a half hour. 

re: 56K ON THE SWTPC DYNAMIC MEMORY BOARD 



Here's an addendum to my article In the January 
1980 Issue. If you want to run 56K on the 6809 and at 
the same time be able to run 48K or the 6800 (dropping 
out 8000-9FFF) do the following to to the Board Select 
circuit. Pick up a 74LS10 three- Input NAND gate. Hook 
pins 1,2 and 13 to address lines 13, 14 and 15. Hook 
the output of this gate (pin *2) to one Input of a two 
Input AND gate. Then, hook address line 15 and A14 MOT 
and A13 NOT to pins 3, 4 and 5 on the 74LS10. Hook the 
there Is a need to clear up a nasly rumor output of this gate (pin 6) up to one pole of a single 

pole, double throw switch. The center of the switch 
will go to the other Input of the two- Input AND gate. 
The other side of the switch will go to a 5-volt pull- 
up resistor. You must also put eight good 16K dynamic 
RAM chips In each of the four rows of sockets. Refer 



Don Williams, Editor 
•68 Micro Journal 
Hlxson, TN 

Re: DYNAMIC MTMORY AND THE GIMIX DMA DISK CONTROLLER 

Dear Don, 

I feel 

for your readers 



I delayed my purchase of the GIMIX DMA DISK 
CONTROLLER #68 for several months because of a rumor 
being spread by many people, many of them usually 
highly knowledgeable. At least a half dozen people back to the other article for further details, 
told me that the DMA controller would not work with my 
SWTPC 56K (It used to be a I 6K dynamic memory board). 
Since I could not afford to buy the controller plus all 
new memroy, I was really worried and was going to opt 
for the lower priced (but a whole lot less versatile 
GIMIX programmed I/O controller. 



re: PULL UP RESISTORS ON THE SWTPC 6809 CPU CARD 



I learned through talking to Bobby at GIMIX that 
It Is a very good Idea to put pull up resistors on the 
eight data lines and the four high order address lines 
on the SWTPC CPU card. This Is especially true If you 
are using the card with a DMA application. It's easy 
to do and cheap. And, It's good Insurance from garbage 



At this point Rich Don at GIMIX, a man who really 
stands behind his product, came to the rescue. He 
didn't want me to have to do without the ability to on the lines, 
someday upgrade to 8- inch drives, so he sold me the DMA 

controller under the condition that l could trade It I hope some of this Information will be of help to 
back In for the PIO controller If It did not work with your readers. I should have the "C" review ready for 
my memory. And, boy am I glad he did. I plugged It In you by next month. 
as soon as It arrived and It hasn't dropped a bit In 
1wo months. Best Regards, 



I am sure this success story Is due to the fine 
engineering design provided by Rich, Bobby and Mike as 
well as the rest of the GIMIX staff. The phase lock 
data separation, write precompensatlon and Schmidt 
trigger Input buffers designed to meet the data hold 
requirements of the Western Digital 1797 disk 
controller chips all pay off In excellent performance. 
They are well worth the price. Believe me, you'll see 
the difference as soon as you try one of these GIMIX 
control lers. 

With my old controller I was always getting 
errors. If I was not waiting for It to make five or six 
attempts at reading everything. I've become extremely 
busy lately and I Just can't afford the waiting time. 

re: GIMIX FLEX, VERSION 3.4 

I think as writers and editors we owe It to our 
readers to pass along some of the subtle Improvements 
that are appearing In the 68XX field. Sure, the ads 
highlight the big points but they only touch the 
surface. The beginners especially will benefit If we 
pass along some of the points that will not fit In the 
ads. Take for Instance, GIMIX FLEX. 

You Just can't believe the way the thing works. 
The FORMAT utility alone makes up for the fact that you 
have to buy a new FLEX. 

Name* your poison, 5- Inch or 8- Inch disks, single or 
40 



Dale L. Puckett 

PS: The new Stylograph Word Processor (Version 2.0) 
from Bob Bundy Is great. 

PSS: SPELTEST (my latest effort) Is the best 6809 
spelling checker out. It features the good points from 
every review of every CP/M spelling checker on the 
market. Plus, It has many other unique features and 
leaves you with a corrected file on exit. We'll be 
passing along more Information soon. It will be 
available from Frank Hogg, November 1, 1981. 



Editor's Note: Reference ttie suggestion to pull up 
resistors on tt»e SWTPC CPU Card. Having gone Into 1tiis 
previous on some of our equipment trie following Is a 
recommended procedure. 

8 high address lines 12-19 add pull up resistors 
value.. .6.8K 1/8 wait 



Read/write line add pull up also 6.8K resistor 



68 Micro Journal 



No pull ups cxi data lines 

I beMeve that the above will accomplish the DMA 
requirement ok and should cause no side effects In 
other areas of operation. 

DMW 
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Employment Opportunity 

Chicago Based Terminal Systems Company has immedi- 
ate opening for an experienced 6809 (Flex and OS-9) 
programmer with 1802 experience. Send Resume and 
Salary Requirements to: 

CONAT INTERNATIONAL 

3601 N. Runge 

Franklin Park, 111.60131 

Attn: Jeoffrey Clark 

(312)451-9191 



CLASSIFIED ADS 



GIMIX VIDEO BOARD 80 X 24 with RAM Character Set 

$300. 

LEW (615) 842-4601. 



Boards surplus after 6809 
$75, MP-8M (2) $80 ea. 
Motherboard $50* 
Doug Beck <415) 948-2268. 



update. MP-A 
DSD 2U4-16K 



$50, MP-A2 
$160, MP~B 



DC-4 ctlr, 
$325; SS8 



SWTPC 6809, 56K, MP-S, MP-LA, $900; 
Flex9, Basic, Pascal, Forth, Sleuth, 
BFD68/2, DOS68.51C, Basic, Fortran, $850. 

Charles 0. Shilling (817) 461-2239. 

««« 

TAN0 OutPost II, 6800 complete, 64K, two RS-232 t/0 
Ports, two 5" Shugart Drives, TAN0 Basic, COPS II 
(utility programs), Hemenway Editor, Compiler & Link 
Editor. Also Flex II ROM with TSC Basic 4 
Baslc+. Also TSC s Editor, Compiler, Debugger. Many 
Disks & all Manuals, $3700. 

After 6:30 P.M. <205) 973-2516. 

»»» 

CASSETTE SOFTWARE: TSC 6800 Space Voyage $10, TSC 
Word Editor $15, AAA K Basic $15, Dynasoft Pascal 
$15, SWTPC 8K Basic $5, SWTPC 4K Basic $2.50. DISK: 
Mini Flex AAA Editor/Processor $15. 
Jeffrey M. Craig (312) 225-6691. 



HELP 



Dear 68* Micro Readers, 

I have gotten Interested In Interactive, 
realtime 3-D graphics. The program from SUB-LOGIC 
does not have the speed, source code, or resolution 
that I want. 

Can anyone HELP me? I am interested In vector 
graphics packages for 6800 or 6809. 
DAVID SMITH 
4505 KENNEDY BLVD 
N. BERGEN, N.J. 07047 

B-B-B-B-B-B-B-B-B-B-B-B-B-B-B-B-B-B 
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For use by a "BOOK KEEPER" 
Single Entry-not Double Entry 
Write Checks or Just Post 
TSC XBASIC-Compiled & Source 
Uses Cursor Control. 



$400.00 



5 or 8 inch Disks 



ACCOUNTS 

RECEIVABLE 

Random files-No wasted space 
Charges - Payments - Returns 
Use With Sales Slips/Tickets 
TSC XBASIC-Compiled & Source 



$200.00 



5 or 8 inch Disks 



BARNEY 

and 
Associates, Inc. 



113 west 5th 
Pittsburg, KS 
66762 



(316) 231-1970 
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Visa — Master Charge « C.O.O. £ 
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nn mams tv« gffat vt^f* ioafm 

FHB-t - A CPT controller board for tbe 550 bva. Bum 
■round Kotorole KT6845 progreaweble CFTC chip. Pany 
display forfeits possibles 32 X t€, 64 X If, 82 X If, 80 
X 24 4 ate. I'p to 4k amory. Light pen Input, t'ler ?!A 
port. Vereetlle •crolllng, by character, by lira, by 
pt*p» Frofrawnahla cursor with various formate. **Fper 
ceee, lover cue, and graphfea character acts. GrepMca 
or uaar-def lnad cherectere etored In 27f>F or 271 f. FPs<V 
for varaattllty. Screen format ■ can be dynamically 
chenged during prog raw execution. Setup routines end 
deno eoftwere listings provided. Much ooftware 
svsilsble - BASIC patches, Monitor EPFOK progress, etc. 
Prog reused grepblce FFPOK evefleble. 



Pr*B-l 



Bere Board and Documentation 



537.50 



CVM-I - A color Alphe/Crephlce board built around the 
MC6847. S50 cosipetlble. Versstlls sd<fresalng end banV 
select. I'p to IV memory. On boerd F1A , one port for 
ueer, otber optionally controls 6P47 aodee. Full 

grephlce or vlxad alpha and seat 1-greph lea . l*p to clftht 
colore. Software driver Hating provide**. 



Model 6800CL4 ColCloclc/TIMER 



) -AA" NtC.d C.lh 
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«n»T°- at: 

• ft USES ONI IQSIOT fOR TWO] I/O FUNCTIONS 



ITS A HARDWARE CALENDAR/CLOCK 

• Keepi dor* and lint* wifKoul tofvking by lbs t©*npv,r«* 

• 0ey-of-w««k, ittonlH/doy yoo/, Koormin toe 02/24 ht ♦ ovta LoopYvor) 

• Hand* of I ••H,|ng/<onrroltac<**< ol AIL I unci km* via tolrwor* 

• On-totd bolfery and <horatr*D <ir<gi» li«ep* lim* io* montnt, powir off 

WITH AN INTERVAL TIMER INCLUDED 

• fo*<TSC'H»Jt2v?ft#npotib-«l p#.ni#* •podl»oft frH,ll<-»a*k«ny, «lc 

S 99,95 5- Oiik ( f k»2 a Flom9 Q >® S 10 00 
»«9 9S Goldploiad bu» #ennsciori S 6,00 

S3S.00 SMofl^Abandiing $ 100 



•Ze CW-) 



Bsre Board end Docustentst 1on 



535.00 



Add $i Per order a/b. Ohio res. add 4 percent 

Tl*l*l*l*l*l*l*l«|«|«|«|«t«t«t«t«t«|*l*l*l*l*l*l*li 






fvllr o*Mm a h I A <o*r*d* 
Co<npl«>t« Ml* 
*Ofob«o<d* 

a FUILT OOCUMfNHD: Iniiructlofi*; dlogroTt; ihoory; more tbonTOpooei 
of .omokr io4twor«{ouromotkolly put. del* in FIm2 7®doh» buffet, odd* 
llrna-ol-doy ro o*tombly liilingl, molnlalni «Or>*ra tt r &wrr«nl tlm«*del« 
dUplay on I op ling a< CRT) BoM#rl*H ndi Included. All IC« tocktrcd 

£> Ht x it ih« r«g|«i«r«d Irodemork of T«chftlt«l Syiicmt Contgllonit, *nt 



031 



COM PU WAS! Corporation 

O Boi 2 710 
Cherry Hill, NJ 01003 
409- 471-3309 



1 



Now iof *«» bvyoj* ADO S* 
feffft* CASH. MC: os V**o 

FU.^Oq f UxZ^rovh^D 



SOFTWARE^ 
HARDCORE 



tFORTH" 

THE PROFESSIONALS CHOICE! 

from 

TALBOT MICROSYSTEMS 



tFORTH SYSTEM AND APPLICATIONS: 



tFORTH — EXTENDEO VERSION OF ORIGINAL 6609 
FIG-FORTH 

From author, Ray Talbot. Equivalent 6600 version 
available. Available on FLEX(tm) diskettes. 

TEXT NOW AVAILABLEI! STARTING FORTH 

Introduction to the language. The new "FORTH BIBLE**. 

Paperback S 16.00, hardback $20. Foreign air add $5.00. 

A TOOL FOR CRAFTSMEN! 

It has been said tttot If Chippendale had made programs 
he would have used FORTH es his tool. It you want to 
learn how to program, use a teaching language — 
PASCAL or BASIC. If you know how to program, use a 
language designed tor craftsmen — FORTH. 

FORTH applications have spanned a wide range of tasks 
— Instrument control, date acquisition and analysis, 
process control, and Interactive systems. Users of 
FORTH report productivity gains of 2 to 10 over other 
development tools* FORTH develops taster and runs 
faster than most BASICs or PASCALS. 

t1rmF0RTH<tm) Is tor the programmer who needs to 
squeeze the most into roms. 

* tFORTH and firmFORTH are trademarks of Talbot Microsystems. 
™ FLEX is trademark of Technical Systems Consultants, Inc. 

5030 Kensington Way, Riverside, CA 92507 {714) 781-0464 



For all FLEX systems: GIMIX, SMTP, SS8, or EXORclsor; 
or convert to other systems. Specify 5 or 6 Inch 
diskette and 6600 or 6609. 

Manuals available seperately - price in (). Add 
$4/system tor shipping, $10 tor foreign air. 

tFORTH -extended tig FORTH $100 ($15) 

tFORTH* -extended more!! $250 ($25) 

tFORTH* Includes 2nd screen editor, assembler, 

extended data types and utility vocabularies. CAI 

course on FORTH, games, and debugging aids. 

Commlng Soon! TRS-60 colorFORTH, CMS Winchester 

FORTH. 

APPLICATIONS PROGRAMS: 

firmFORTH -6609 only. $350 ($ 10) 

For target compilations to rommable code. 
Automatically deletes unused code and unneeded 
dictionary Information. Includes full source code tor 
target compiler and essential FORTH nucleus. Requires 
but does not Include tFORTH*. 

TINY PASCAL compiler In FORTH, 6600/09 $75 ($20) 
Data Bese Management Tool Kit $200 and up. Write. 
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I B M P A K 

FLEX9™ USERS 

BRIDGE the biggest CAP in your system 
READ/WRITE/FORMAT IBM 3740 DISKS 



ftiecr^aneaoofK 



NOWorflU JOOOT ASCII- E6C(MC currveraons 0# dJUerenf ovecrorv and 
IHMPAK K TMi AWSWK1 

■ lkcs at or part or an ibm awcms 

a copu* tu« from I6H flivfe*rt« id Fl£x dnkettn 

■ Format i dnkrtin to iSH iijncUf d 

m. Cop»« nm from HEX d*kett«* ro tPM dKnettes 

With IPMPAK your HEX4 *v$tem Can item virtually si IBM and IBM eompaciote tVsteon 
equipped wrth 6 inch floppy d*k ov*d 

(BMPAN cp*m a new wo* id of data for vou 

CROSS THE BRIDGE 
BETWEEN YOUR MICRO AND THEIR MAINFRAME 

IBMPAK 1125 00 

If Of SWTPC MIA* I of OMAF2? 

OocumcntJMOnOrvjy Si J 00 

Dealer inquiries Invited 



CS 



VISA/MASTED CARD W*Of*6 0»DCRS 

BEIWCEN 15PM C5T 

TEOlNICAl CAll* - I 9 »W CST 

*1 3/*«l 656* 



HELIX ENTERPRISES 



T tf tm 
Cher ■ or 



504 FORT DRUM DRIVE 
AUSTIN, TEXAS 78745 



*fitx - Technical Sytierm Com) ft ami inc 

IBM - international «u**n«w Machine* 

<WTPC - southwest Technical ProetKtt Corpootion 



t« mutnu 
Add 5* ta* 



LUC I DATA PASCAL 



If IfOU need an e»oy*to»une, well proven inpl«n*nt*tion 

of Pascal, mat doesn't need ■ linl cosputor to run it 

L40K MO FVRTHCR - WP> SELL [ Tl 



ONLY requires 16K-.6K NA« plus one 5" dlak drive 

All standard Pascal type* are supported and futl 

type-checking la perforaad 

RLALly fast 9-diftlt preclalvn scientific functions 

Optional allocation or varlablea to absolute menory 

locations allows easy control or memory -sapped 

peripherals (eg video boarda. H*') ACXA'a etc) 

Fully optlalsed run-tioe aysteas Tor 6800 and 6609 

Any number of EKT1PNAL user supplied routines say be 

easily linked to Psacal dvfined function and procedure 

Identifiers within your pregran 

Fast, easy-to-use Compiler generates ultra efficient 

position independent end aOMacle P-Code instructions 

Multiple /lies- nay be sequential/random dlak files 

supported by your 005. or physical devices; added by you 

Scalar I/O to HEAD and WRITE your own SCALAR TYPES 

Custom versions available to special requirements 

All LtfCl&ATA Pascals are supplied with a eonprehensive 

User Manual ?LUS lots or deno programs and are fully 

supported by our Update Service 

6800 PLEX 2 veraion on 5 M aiak *>5t. on 8" dlak *T65 
6809 FLEX 9 version on 5 h disk H90, on 6" dlak $205 
Vsar Manual eepareiely %2b (dec actable froa purcnaae ) 
Pncia Include Airmail poatage AffYWHEJlE In the WORLOl 
Payaent by Mastercard/ VISA or certified cheque 
Despatched by return of poet (VIC -*> Eaat Coast 5 days) 



luciddrd 



LllCJDATA ltd., P.O. Bo« 128 
Cambridge. C82 522, ENGLAND 
Telephone Orders (0223> 941906 

Purveyors or Pascal since 1979 

LUCIDATA Pascal is also available tor Heath HD03 fron 
POLTBTTES. i*5 Htn Street SL. , Cedar Rapids, U $2fc0J 
1 Smoke Signal Brosdeaat ing DQ56SB fron vlNDRUSN Micro 
Ensign*. Gayaare Hey, Worth Wain him, MH28 0AN, ENGLAND 



STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

All of the convenience and features for which 
Stylograph is well known plus: 

• True propOftional printing on specialty 
printers. 

• Files longer than memory. 

• "Help" command to aid in learning. 

• New menu driven, self prompting func- 
tions. 

• Left and right scrolling for pages larger 
than screen. 

• Embedded printer control commands 
allowed. 

• Simplified method for underline, bold- 
face, superscript, etc. 

• Supports NEC, Diablo, Qume, 737, and 739 
printers. 

• Can be user configured for virtually any 
terminal or printer. 

S295, manual S15, updates from old versions S180. 

STYLOGRAPH 3.0 

This version is designed for "tty" printers but is 

otherwise identical to version two. It does not 

support specialty characteristics such as superscript, 

subscript, incremental printing, and proportional 

printing. 

$1 95, manual $1 5, updates from old versions $90. 

STYLOGRAPH MAIL MERGE 

This program takes files of variables, such as names 
and addresses, and inserts them into a Stylograph text 
file for automated mail list generation. It will also allow 
a number of Stylograph text files to be appended at 
printout time so that page numbers and headings will 
be continuous in the printout. 
$125, manual $10. 

STYLOGRAPH SPELLING CHECKER 

This is a valuable addition to any word processing 
application, It checks all words in a manuscript against 
an internal dictionary. The dictionary included has a 
vocabulary of over * 20,000 words and is fully 
expandable. New words encountered in the text may 
be added to the dictionary making the creation of 
custom tailored and foreign language dictionaries a 
snap. 
$145, manual $10. 

When ordering specify operating system (FLEX"*, 
Uniflex™ ) and disk size. VISA & MC accepted. 
20% discount on 3 program order, 



STYLO SYSTEMS 

BOX 338 WIUIAMSVUii NY 

714— 634-9466 
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I SUPER SLEUTH 



Of»Att£MBLERt it ••00/1/* 

-■*«*<• (bboom/babbo2) t U-io.toB0/i> 

EACH «•• 

[ CROSS-ASSEMBLERS 

MACRO tETO ft tlC BMt ABStfcMtEN 

-oonoroto co«« lar MOO/ i.«BOB, boot. i-bo.bobovb 

EACH BBCANY J •100 

DEBUGGING SIMULATORS 

aim on BB00/1/B 
-■■•v-la-ut* ( *1h *ut*n*nm mmmtmi 
-lor «IOt 
-ft ••©» |C9«lne> 

EACH •/• 



TABULA RASA 

FOLK -SCREEN ELECTRONIC 

*P*€AO«HEEt •YtfEM 
l*4kr IO OCSKTOP/Pt AN 
CTM O.tfclop CoOtoWltotf) 
• 100 

6502 TRANSLATOR 

kontlorti BB02 iowtc* lo •BOB iowci 
<-a«ay-lo~u»a, with coWp u hinihii iKBnuOl 

•r» (coming) 



FULL-SCREEN DISPLAY 



PCM* * BASIC off •■(>•» w**t <•.—«* 
-lMw« (MPNIT BOn***IO* «BO 
-■H ■*»►■• t lyolO* (HNf*liM, 



BIOO £ 

s 



TSC BASIC UTILITIES 

.-•' BAA I ■*■•«■ HCf IV B*»»C *BA»1C PC «Pi.. BtB ^ 

*ai\ m; 9 w *PC *fDflr»ni ■ •«•*• In* tZB 



l|lllll|lll|lllll|lilllll|lllil]lll|lllll|lll|lllllllll|lllil]lll|lllll|lllllil 



COMPUTER SYSTEMS CONSULTANTS 
. 1454 Latta Lane Conyers, GA 30207 
Telephone 404-483-1717/4570 

ft csiatoB m •*■!■* tntot«ioti*A c«»i»ci •«« »ait 



Al pfo^atno run under 6800 FLEX - tome also run on 6800/1 

AB »r»Bf ■*• provided Bi oourco on 0*1 - tpoettr •*/•*. donifty. ■ «•■ 
For ViBA and HASTE* CAMS ON* occowfll. HH dalo. Often* 
U A. lUnda oftlV; add 0% < !•% Nwoto/i) pc»tag« I »—dB n g 
f 1 1 * ir ••oaorft T*cftnlc«.l B T « !•*■* COMiiltaiMo 



Bpopqoooooooooooooooooooqoooooooooooooooooqoqooqoooooooqqooooqqqq 



MMJ^MMMJUUB 
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QOMPUTERWARE 

^v^T products (or 

^3 OB? on Kz 

Ea , fed k» H jdf ED L# S i fl Qri D^ 6^s£ 



SOFTWARE 

Color Invaders • Color Pac Attack • Monitor • 
Adventure Games • Text Editors • Assemblers • 
PASCAL • Magikube • Finance Programs • Color 
Data Organizer • Graphic Games • Disassembler 

HARDWARE 

32 K RAM Expansion Board • 16 K RAM Set • 

Cables • Interfaces • Power Pack ROM Cartridge 

• Printers 

ACCESSORIES 

Books • Cassettes • Supplies • Service Manuals 

Shipping from stock 
Call or Write: 

COMPUTERWARE 

Dept C * 60x668 

6809 Sptcltliatt Enclnltas. CA 92024 • (714) 436-3512 

Compuior*ore is m trBdomor* ol Compuler*ife , 




66 MICRO JOURNAL PROGRAMS - DISK 

DIsk-ls FILESORT, MINICAT, MINICOPY, MINIFMS, 
••LIFETIME, ••POETRY, ••FOODLIST, *»0IET. 

Dlsk-2: DISKEDIT, PRIME, *PRM00, ••SNOOPY, 
••FOOTBALL, ••HEXPAWN, ••LIFETIME, Instr., 
DISKED IT. REP (patches). 



Olsk-3: C8UG09. SEC1, SEC2, FiNO, 
INTEXT, OISK-EXP, •DISKSAVE. 



Dlsk-4: 
•TESTDISK. 



TABLE2, 
MAILING PROGRAM, •FINDOAT, 'CHANGE, 



0ISK-5: •OISKFIX 1, •OISKFIX 2, ••LETTER, 
••LOVESIGN, ••BLACKJAK, ••BOWLING. 

NOTE: AM ore as published or received by 69 
Micro Journal, some have fixes and patches. 

This Is a reader service onlyt No Warranty Is 
offer*! or Implied, they are as received and are 
for reader convenience ONLY. Also 6900 and 6609 
programs are mixed, as eacn Is fairly simple 
(mostly) to convert to tfie other. 

PRICE: 6" Olsk S19.95 - 5 n Disk S17.95 

66 MICRO JOURNAL 

POB 794 

Hlxson, TN 37343 

615-942-4600 

• Indicates 6900, •• indicates BASIC SWTPC or 
TSC - 6609 no Indicator. 

MASTER CARD - VISA accepted - Foreign add 
sufficient postage surface or alrlt 
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6809 



RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



•USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 
• SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 
•OPTIONAL TWO LEVEL RECORD HIERARCHY 
•ALL FILES IN ASCII TEXT FORMAT, BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION, SAMPLE APPLICATION 
•VERSATILE. PROFESSIONAL QUALITY REPORT WRITER 
•BUILT-IN SORT/ MERGE 
•EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
for the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-fine retrieval, sorting and printed reports. Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 
FLEX' $200 

OS-9+ $250 

UNIFLEX* $300 

TERMS VISA/MC/PRtPAlO 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLINGHAM, WA 98225 

1 <206) 734-8248 



■ FLtX #rwj UN IF LEX** |p«4*m#rti| oT T«h™c*l SytW* C«mjll*fU» knc . ♦ US 9<i * tractem*** pf MtcrpWra 



ACTION GAMES 

Th* tat tot growing pr<xJoc*r of computer game* for 
your MXX hw tha products you havt waited) fori! 



NEW 



\ COLOR 



AN ARCADE GAME FOR THE COLOR COMPUTER 

Krti paced jLtujn • Suot*i Hi Ri'\ Giaphic* 

Dyiwfmlff found «fl0c4l • Ont- oi Two pliyifl * Runt m 16K ol memory 

Thi\ gamr wiH .tsioiin.fi you wHh ill Dt\m\ and Oualiiy 

II i*M* a ilflndard for other* *o follow 



— ADVENTURES — 

Calixto Island •ubc Slack Sanctum 

Highly acclaimed by rv**++t% • Chsilanalng tlTtietiofl* 

Fast, efficient macMne language • Aunt In 1$K of m9mory 

Save game in progress 

Adventures on 5% TSC FLEX disc 

(spedfy 6800 or 6809) e& $24 95 

Both adventure* on tingle disc $39 95 

Adventures for color computer .... ea 519 95 

Color Berserk for color computer ea $24 95 

flS^ - MORE COMING SOON - 



MARK OATA PRODUCTS 

/twlV h » Mtl^HMI Vi+-|U i A */MH 

I'M, /Ml IVM I ^..|FHJ> 
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CALENDAR-CLOCK / TIHE1 / MlALLtL POUT 



I "■ 

ClUndir - Clocfc CLK63-1 

• laap* <«■• pt4 tui aaarlar %i art lk< l»l*atar la »a 

• all •!■<• JwMliaai taflaa*- laatlaliri 

• fla raid inn? Ilarlaiaa til <ui|til aittal* »•«* tar taairr 

• »•> al «-»•,. aaait /••*/<*-• i. aaar ala ■ •• MIMi ail 

tnt«rv«L Tlotvr 

• tar ••»*••* • r >«U*l. a»i« l-l»»»li»r,. •««. 

• E4*«Mitii ink<»-*'i .»♦ n«i i/i* 

• ••♦ ( «lt» ctial.l «Mt an,, t rVTfC «P.1 

• (•••!•■•• laiairapi taiarvalr In. lit il i «• *1» raa< 

Pat* 11*1 1/0 Port -- r«n» i»n«rn » «n »m>ii»i tart 

• 93» ifttiMt iiimi la»«l at aallat fratftailffa !»• |i«tiii aa tha •••cat 

• ■ ••►•t»»U alia !|,«UH ririiti Ulntt u uil »tli4««i aj M»1t 

Construe c Ion -- r*ii* <•-**••#> «.i«m •••»»«. • «m. »e-.f-.< 

K4ou«l -- W« 1 1 docu»tttt*d - 26 pt»t« 

•■»!*■ % Iff* *I*i>hi Tlltrtll 

A«aaa»l«d and ta«c«d $119.95 Hit $89.95 

0oldpl*c«d buo coon 7.10 2 Hilt option 2.50 

Dick J or 6 let. S$S or Flox* 08-9 Avsttebi* NOW 14,91 

tOBCtTION IILICTHOSICS "horn (501) 294,-0025 

1001 Uir* Sandt Dr. SE HM rtildvnti add 41 til 

Albuquarqua. KH S7123 Add 13 Shlpplni 4 Handling 



-45 




TIRED OF WAITING FOR SOFTWARE DELIVERY? 



IVE SHIP FROM STOCK! 




NEW! 



DEVELOPMENT 



The Micro Works Software Development 
System (SOS80Q Is a complete 6809 
editor, assembler and monitor package 
contained In one Color Computer program 
pack! Vastly superior to RAM-based 
assemblers/editors, the SDS80C Is non- 
volatile, meaning that If your application 
program bombs, It can't destroy your 
editor/assembler. Plus It leaves almost all 
of 16K or 32K RAM free for your program. 
Since all three programs, editor, assembler 
and monitor are co-resident, we eliminate 
tedious program loading when going back 
and forth from editing to assembly and 
debugglngl 

The powerful screen oriented Editor 
features finds, changes, moves, copys and 
much more. All keys have convenient auto 
repeat (typamatlc), and since no line 
numbers are required, the full width of the 
screen may be used to generate well com* 
mented code. 

The Assembler features a// of the 
following; complete 6809 Instruction set; 
complete 6800 set supported for cross- 
assembly; conditional assembly; local 
labels; assembly to cassette tape or to 
memory, listing to screen or printer; and 
mnemonic error codes Instead of numbers. 

The versatile ABUO monitor Is a compact 
version of CBUG, tailored for debugging 
programs generated by the Assembler and 
Editor. It features examine/change of 
memory or registeis, cassette load and 
save, breakpoints and more. 

SOS80C Prteec $89.95 



THE 



mm 




TH05E ROMS! 



SOURCE GENERATOR: This package is a 
disassembler which runs on the color 
computer and enables you to generate 
your own source listing of the BASIC 
Interpreter ROM. Also included Is a 
documentation package which gives 
useful ROM entry points, complete mem- 
ory map, I/O hardware details and more. 
Disassembler features include cross* 
referencing of variables and labels; output 
code which can be reassembled; output to 
an 80-column printer, small printer or 
screen; and a data table area specification 
which defaults to the table boundaries In 
the Interpreter ROM. A 16K system Is 
required for the use of this cassette. 

60C Otsnarnnbter Price: $49 JS 



6809 Assembly Language Programming, 
by Lance Leventhal, contains the most 
comprehensive reference material avail* 
able for programming your Color 
Computer. 
Price: S1&95 



USE A PARALLEL PRINTER with your 
Color Computer) Adaptor box plugs Into 
the serial port and allows use of 
Centronics/Radio Shack compatible 
printers with parallel interface. Assembled 
and tested. 
PI80C Price: $89.95 



MONITOR TAPE: A cassette tape which 
allows you to: 

• Examine or change memory using a 
formatted hex display 

• Save areas of memory to cassette In 
binary (a A CSAVEM") 

• Download/upload data or programs to a 
host system 

• Move the video display page throughout 
RAM 

• Send or receive RS232 at up to 9600 
baud 

• Investigate and activate features of your 
computer, such as hi-res graphics or 
machine language music 

• Use your color computer as an intelli- 
gent peripheral for another computer, a 
cokK display or a 6809 program develop* 
ment tool 

The monitor has 19 commands in all, and Is 
relocatable and re-entrant. 

CBUG Tape Price: S2&95 

MONITOR ROM: The same program as 
above, supplied In 2716 EPROM. This 
allows you to use the entire RAM space. 
And you don't need to re load the monitor 
each time you use rt The EPROM plugs 
Into the Extended Basic ROM Socket or a 
modified ROMPACK. 

CBUG ROM Price: $3945 



MEMORY UPGRADE KITS: Consisting of 
4116 200ns. integrated circuits, with 
Instructions for Installation. 4K-16K Kit 
Price: $39 .95. 16K<£K Kit (requires solder* 
Ing experience) Price: $3945 




MasterCharge/Visa Accepted 
California residents add 6% tax. 

P.O. BOX 1110. DEL MAR, CA 92014 (714) 942-2400 



JPC PRODUCTS FOR 

6800 



COMPUTERS 




USES 

ONE 

I/O 

SLOT 



16 CHANNEL A/D BOARD 

• ft BIT DATA 

• SOFTWARE CONTROLLED GAIN 

• 3300 SAMPLES PER SECONO 

• t 0.7% ACCURACY 

COMPLETE KIT: AD-16 $69.95 

Term*: Caih, MC or Viva; Shipping if Handling 13. 00 



'JPC products 



Order Phone {505) 294-4623 
P.O. Box 5615 
Albuquerque, N.M. 87185 



r 



MEDICAL 
PRACTICE 

Accounting and 
Management System 



Multi-User, Written under Unlflex™, Includes Dally 
Transaction Processing, Accounts Receivable, Third 
Party Billing and Much More. Source Code Available 
under License Agreement. 

Also Available Accountants Write-Up System. Written 
under Flex™. Includes General Ledger, Financial 
Statements, Payroll. Source Code Available under 
License Agreement. 

Call or Write for Additional Information. 



"\ 
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dp systems 



(615) 396-2161 * po box 567 • colleqedale tn 37315 




HUMBUG 

small and GREAT ... at the same time! 

In terms of size, our little HUMBUG is probably one of the smallest 
things you can add to your system. But in terms of utility, power, and 
convenience it may well be THE GREATEST! 

HUMBUG is a monitor ROM which plugs into your CPU board 
instead of your present monitor and is a totally compatible replace- 
ment. All the standard monitor commands and routines are there, and it will run the same software. But there is 
more. 

HUMBUG is not just a monitor—it is also a complete debugging system, ft has additional commands for 
displaying memory contents in various formats (including ASCII); filling, moving, searching, and checking memory 
contents; doing memory tests; inserting multiple breakpoints, even single-stepping through programs one 
instruction at a time. HUMBUG lets you start and stop programs from the keyboard —without pushing RESET. And 
when a program goes into never-never-land*, HUMBUG can stop it and tell you where it was when stopped. But 
there is more. 

HUMBUG provides full 1/0 control from the keyboard. Turn a printer port on and off; enable a user-written port; 
pause when the screen is full; even turn off your main terminal output and let the program run without being slowed 
down by output. A printer spooling feature provides a 1K RAM buffer for your printer, and overlaps printing with 
processing for greater speed. But there is more. 

HUMBUG can support your video board. That and a keyboard can replace an expensive terminal, and provide 
greater speed and versatility as well. Allows simple cursor control, cursor read, and screen read too. But there is 
more, 

HUMBUG is available for 6600, 6802, and 6609 CPU boards made by SWFP, Gimix, Percom, and Star-Kits. It 
supports a serial terminal, or video boards made by Percom, Thomas, or F&D. It comes in either 2706 ot 2716 
EPROMs, and in either 2K, 3K or 4K versions, at prices ranging from $40 to $75 which include a full manual and full 
source code. There are several versions, depending on your hardware configuration, and it's a good idea to get our 
catalog and HUMBUG spec sheet first. If you want it real fast, call us up any evening with a 300-baud modem and 
LIST HUMBUG.DAT on our computerized bulletin board. While you're at it, feel free to leave a message for other 
68xx users on the system or even place an order. 

STAR-KITS 
P.O. Box 209, Mt. Kiaco NY 10549 (914) 241-0287 
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BUSINESS SOFTWARE TO ENHANCE YOUR SYSTEM 

Business software for FLEX nw systems: Our GENERAL LEDGER. ACCOUNTS 
RECEIVABLE, and ACCOUNTS PAYABLE can be linked together and run as a single 
package. Some of the advantages of this package are: 



Thorough manuals 



f audit trail 



Linked operation of ^af ^|» _> ft»^ 

GENERAL LEQL*(>\ *" fr*V~)^ 
ACCOU NTS P A>* SEE *Q J 

ACCOSTS RECEIVABfej^ ** 

Ledger *+\{?Lr* • %*3ejQ Password protection 

departmentalization V\* V juAYC^ 

You have the benemoltlt r, himmeninQ^pliiy yien for two peart en our fouiintu programi. and the free 
consultin we offer (o eac hTnstomer *l 

Jn addition to our huuri»* patkejc* we offer a powerful tcreen-edlling word processor. ■ doctor's billing 
>yiicm. a record manafetAaAwptn, a terminal communication* package, assemblers, cross assemblers, 
disassembler* , and debtifjers\pl% alio are a distributor for TSC software, and several Independent programmers 
throughout (he United Slates, ft you have a program you would like us to market, ox wish to be a dealer for our soft- 
ware, please contact us at (208) 529-3210. 

General Ledger — $295 Accounts Receivable — S295 Accounts Payable — $295 

GREAT PLAINS COMPUTER CO. INC. — P.O. Box 916 — Idaho Falls, Idaho 83401 

f l J V ii i umdKmttk ai Itchtmtt Swtmn CumuhmM i 



JPC PRODUCTS FOR 

6800 



COMPUTERS 




• FAfT . 4800 Baud Loads 4K in 8 Seconds! 
> UlUAaUl - Error Rate Lata Than lml(f Bytes 
- CONV1NKNT - Plugs Directly Into The CWTPC 
' PIUS • A Fully Buffeted 8 Bit Output Port Provided 
IOW COaTT . 159.95 For Com*?**!* Kit 

OTTKMtAL . CFM/3 File Manager 

Manual 6 baling $19.95 
ifot Cassette Add) $ 696 

TERMS CASH UC or ViSA SMi»00»aq l Handling I j 00 

Order Phon« (605) 2*4 4423 
P.O. Box Wlfi 
Albuqu«rqii*), N.M. 07106 




nIPC products 



EPROM 

PROGRAMMER 

KITS 

6*o«* a»M«t&*0 f PflOM rtoi included 




For single supply 2516. 2716 & 27S8 EPROMS Verify erased 
Pro ram • entire or partial Aulo verify after pro ramming. 
Transfer conlenls lo RAM for modifying or duplicating, 
Seleci Documentation lor: Use with: 

6602 6820 PIA or 6522 VIA 

6600 6620 PIA 

6809 6620 PIA 

0Q0U78QBS/SO 82S5 PPI 

Documentation includes schematic, instructions for construction, 
check-out and use. and software listing for specified MPU. 
Complete kit or parts (includes 

Welcon 24 pin 2IF socket) S 39.96 

B re PC board and ocumenlahon .,,_ % 15 00 

Software listings for additional MRUs 

(with purchase of Kit or PC board) $ 5,00 

Ottwing Sovcirr MPU M6 Si tot poateoa t rtanoimo O«uo MM U An* 
*»M«nive0O S% Miaa im Cnack or Monav Oram* tot ius Pnon* <xd*» 

•mpCoo ew-ass^w 

Micro Technical Products 

8U W Keating Ave ., Dept J * Mesa. Arizona 85202 
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SMOKE SIGNAL 
BROADCASTING 
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MICROPRODUCT BULLETIN 
ARE YOU REALLY SATISFIED? 

. . . with the PRODUCTS you are selling? 
. . . with the PROFITS you are making? 
. . . with the SUPPORT you receive? 

Let's face it— 

The PRODUCTS, the PROFITS, and the SUPPORT are the key factors 
in a Dealer-Manufacturer relationship. 

IF YOU WANT INCREASED SALES, RIGGER PROFITS, AND 
REAL SUPPORT — CALL SMOKE SIGNAL BROADCASTING, 

We know you've heard that story before. In fact, It probably compelled you to 
become a dealer in the first placet What you probably didn't know Is this: 

Too many computer companies make ambitious claims when you first express 
interest, but very few of them will continue to hold up their end of the deal 
onoe you have signed up. 

Smoke Signal will deliver what is promised . . . plus much more! 

Being a Smoke Signal Broadcasting Dealer is easy, we don't require large initial 
orders; we don't Impose monthly quotas or contracts on you. What we do have 
are good, reliable, high-quality computer systems; excellent pricing and large 
discounts. Those factors alone provide enough dealer Incentive without messy 
monthly quotas. 

Our business computers, the CHIEFTAIN Series, are state-of-the-art 6800/6809 
and SS-50 Bus. We run FLEX, 0S-9 Multi-user, plus our own D0S68D and DOS69D, 
with absolutely no changes on your part. Our marketing plans Include you, the 
Dealer — our real sales force. 

Convince yourself. Call or write Deborah Oonrad (813) 669-9340 for more 
Dealer and OEM information. 



6809 Relocating Recursive Macro 

Assembler & Loader/Linker 

with text editor 



• Runs on 6809 system (in as little as 32k) Powerful Macro Capabilities 

• Interactive or non-interactive (batch) mode »8 character symbolic (substitution) labels 

• Supports relocatable and absolute code • branch on conditions EQ, NE, LE, LT 

•Can assembler 6800 & 6801 source and gene- GT ' GE 

rate 6809 object • supports nesting 

• CROSS ASSEMBLER MODE— can assemble • Logical, aritmctic, and string labels 

680? object 01 S ° UrCC a " d 8CPCratC 68 °° & # Sublist P roccssi "8 

~ . l l l j l i l l l • Powerful string functions such as SUBSTRING 

• 8 character global and local labels D 

_, _ ■- * • Supports the following directives 

•76 English error messages AC ^ T AGQ A|p A ^ Qp GBLA QBLB GBLC 

• Alphabetized or non-alphabetized symbol LCLA LCLB , LCLC MACRO, MEND, MNOTE 
^blc SETA, SETB, SETC 

•Cross reference table Loader/Linker 

•Checks for unreferenced labels • Link and load (with offset) 

•Can enable the insertion of a 'SWT after • Link and save 

every instruction _ ~i L i c 

1 • Global cross references 

•Supports the following assembler directives: m c , c \\ j 

ASECT. CSECT, PSECT. DEBUGS. END * ?"Pj>° r tS ^ P i°"° W, "| JcTm^ , IN1If MAP 

rnn ever- cvt crn err ir\ imt LOAD, COMPARE, SAVE. EDIT. LINK, MAP 

StifiS N 2 OP? nr PAr film INTERNALS. UNDEFINED. CLEAR. RUN 

INCLUDE, NAM. OPT, ORG, PAG, RMB SECTION FIX 

SET, SETDP, SPC, TTL, FDB 
# PSECT) SCCti ° nin8 (ASECr CSECr ° r MASM 6809 t 250.00 

•Source of I/O routines supplied User's Manual Only ;about 200 pagcs-rcfundablc)- 

•Total FLEX* comparability 125 00 

•Powerful co resident text editor 
•TSC source file compatibility 

A version of the above assembler which generates ABSOLUTE code is also available 

ASMB 6809 $ 150.00 

The above software is available on 5 or 8 inch FLEX* disks, prices include one year maintenance 
(single CPU). Even if you already own an assembler you should seriously consider ordering 
these powerful tools. 

Ohio residents add 4.5 % sales tax 
Add 2 % for postage 

CINCITEK Software F ° rcj g n ° rdcrs add io % 

Box 19365 Dealer Inquires Welcome 

Cincinnati, Ohio 45219 

♦FLEX is a trademark of TECHNICAL SYSTEM 
{513) 751 6203 (evenings) CONSULTANTS 
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DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 



32K S-100 EPROM CARD 
NEW! 





SPECIAL am EPROM i |4S0NS) 
KIT FEATURES 

? Aricr** up Id 3?K of sot i* ate on Of*' B 

3 IEEE S- 100 Compatible 

4 Addressagt* j» two in dependent IfiH 9 
btocka 1Q 

5 C'nrrwnco extended or N own! a rbAYik 

IT 



ft On board wall stale c» cuiiry it nnrxlnd 



US€S 2716s 
Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

Are SB « Ea With Abovr Kit 

An v or a" EPRQM location* can be 

ttltiftlld 

Double aided PC board, totder- masked 

ink-screened 

Goto plated contact f Jnget * 

Uni ejected EP ROW* automatically 

po*ered down for tow powrsr 

Fulty butfpfptl arid bvcumifld 

Easy ano muck io assembi* 



16K STATIC RAM KIT-S 100 BUSS 



32K SS-50 RAM 

$ 299 00 k.t 



For 2MH2 
Add $10 



m JIMllfl tutuiiia 

JllllllB IIIUHIR 
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Hietlll KiUlUQll 



Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Butt 



Support IC'jj 
and Caps 

HMfl 

Complete Socket Set 
$21,00 



Fully A item bled, 

Tested, Burned In 

Add $30 



At Last? An aflordabfe 32K Static RAM wllh Ml 
fcfl09 Capability 

FEATURES 

1. Uui pi own low powti $114 Sialic RAMS 

2 SufN»r1i SSS0C EXTENDED ADDRESSING 

3. Alt part* and *ogki*t* Included 

4, Dip Switch addreea select u * DJK Woe* 

5 £iltnd«d addrstimg can be dlsabJsd 

6 Works wrlh all unllng M00 SSS0 syttamt 
7. Fully bypa***d PC Board la doubt* stded. 

pitted ihru with ilk icreen 



PRICE CUT! 



$ 169 9J 



KIT 
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16K STATIC RAM SS-50 BUSS 

PRICE CUT! 



-■~H» 



$ 159 



KIT 
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FULLY STATIC! 



LOW PROFILE SOCKET SET-$12 



jQl.1 

KIT FEATURES 

1 Addressable as lour aa emlaaK OJocks 

2 ON BOARD BANK SELECT clrcu<try (Oo> 

memco Siandard'l Allows up io S12K on hn«* BLANK PC BOARD W/DATA-$33 

3 Uses 2114 (4S0NSI ** Stm* Rama 

4 ON BOAHO SELECTABLE WAIT STATES 
5. Double aided PC Board mlhaoldev masked cirppo^T ire; a TAPCi tioac 
it* t/eened layout GoW Plated contact t*npec SUPPORT IC S & C APS-$19.95 

ft An address MdHi inn Mity bartered ASSEMBLED & TESTEO-AOD $35 
7 Kn inciuda* all para and socket* 
PHANTOM w jumpered io PIN S7 
LOW POWER tJHd*f I 5 amP* TYPICAL Irom 
the *8 Votl Bun 

10 Blink PC Board can b» populated a* any 
multiple of 4K 



OUR #1 SELLING 
RAM BOARD! 



h gn\ STEREO! Neu,, 

S-100 SOUND COMPUTER BOARD ' 



COMPLETE KITI 

$84 95 

(WITH DATA MANUAL) 



BLANK PC 
BOARD W/DATA 

131 



At last, an 3 100 Board Iheiuntaashee the ruk Ppww oi two 
unb«i«vab«*Qar>e#alin«tum«nia AY3-861C nMOS compute? 
sound tCe Attow* you undat io«*l computer control io 
genciafc* an wfjmle number oJ spectsi sound a f I acta tor 
gemeeor arorotfterprogtsm SoundscanoeC«itedinBASiC 
ASSEMBLY LaNOUAOE «*c 
KIT FEATURES' 

• TWO 01 SOUnO COMPUTER tCS 

• FOUR PARALLEL "O PORTS ON BOARO 

• USES ON BOARD At/OlO AMPS OR YOUR STEREO 
i ON BOARD A^OTO tVPlNG AREA 

• AU SOCKETS PAR TS ANO KAROYWARf ARE iraCLUOCO 

• PC ©OABO IS SOLOtHMASKEO SILK SCREENED WITH QOtO CONTACTS 

• EAST OUICK ANO FUN TO BUILD WITH FULL, INSTRUCTIONS 

• USES PROGRAMMED r*> FOR MAXIMUM SYSTEM FLEKIBlLtTY 
Br»h tUiic *nd Anatnhly Language Prpgramming ruamplm arv incftidad 

SOFTWARE; 
SCL- <• *>ow avatiabta! 0u r Sound Command l^nooaoo makes wnt»ng Sound Erfecta p* og»ams 
a SNAP* SCL* arso includes twturm ior Refliir^-E^mine^Modity.Mamory-EKam^ne-Modity. 
and Play-Memory. SCL* la aval Mi (H« on CP/M 4 cofnpatkWa Otaiena oi ?706 of 771ft OI<sAene - 
X2AM ?70ft * t1t.ftft 2Tift - 13995. Dtskene ir%JuOaa trsa source EPROM^S are ORU at 
E0O0H (Drekelte la I inch Sotl Sectored) 



FOR 2MHZ 
ADD $10 



ii 




ii 
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FOR SWTPC 
6800 BUSS! 



ASSEMBLED AND 
TESTED - S35 



KIT FEATURES 

• Addressable on 18K Boundaries 

2 Uses ?M4 StatJc Rem 

3 Fully Bypaaaed 

4 Double aided PC Board Solder mas* 
and sHk screened layout 

5 fi I Prnis and Sockets included 

6 Low Pnwvei Under i SAm^s Typirp! 



BLANK PC BOARO-S35 COMPLETE SOCKET SET-S12 

SUPPORT IC'S AND CAPS-S19.95 



SPECIAL PURCHASE! 

UART SALE! 

TR1 602B - SAME AS TMS601 1 , 
AY5-1013.ETC. 40 PIN DIP 



TR1602B 



$ 2 



95 



EACH 



4 i-or $ 10 



00 



CRT CONTROLLER CHIP 
SMC eCRT S037. PROGRAMMABLE FOR SO X 24. ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH 



4K STATIC RAM 

Naltonat Semi. MM5257 Arranged 4K x 1 t5v, 18 PIN DIP A 
Lower Power, Plug in Replacement for IMS 4044, 450 NS, 
Several Boards on ihe Market Will Accept These Rams SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 
6 FOR $16 32 for $59.95 



Digital Research Computers 

** {Of- TEXAS) r 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



NEW! GJ. COMPUTER SOUND CHIP 

AY3 B910 As featured in July 1979 BYTE' A tanlast CAlly powaYfuf Sdtmd ft Musjc 
Oartftalor Pwteci tor uaa witti any ft Bit MlCrOprOcesSDr Coniatna 3ToneChnnnefs 
MoiM»Ocne*atot,3ChanoelsotAmplMudeConlfo» 1« pHEnvetop* Period Cortisol 2>ft 
Gd Parallel I/O 3D to AConvartars plus much motcr 1 All in one 40 P«r» Dip Super easy 
interface td Ihe S I00 or other buster $11,95 PRICE CUTl 

SPECIAL OFFER: »++*s each Add $3 for 60 page Data Manual 

TERMS: Add $2 00 postage We pay balance Orders under $15 add 75« 
handling No CO D we accept vfae and MasterCharge Tex Res add 5% 
Tax Foreign orders (except Canada) add 20% PSk, Orders over $50, add 
85* lor Insurance 



•TRADEMARK OF OtGlTAL RESEARCH. 



WE ARE HOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE 



SOFTWARE SYSTEMS AND SOLUTIONS FROM SD 

Software Dynamics has been offering quality software for 68xx class machines since 1977. We recognize that our 
customer's needs grow, and design our software to provide a growth path. SD offers compatible single-user, multi-user, 
and (soon) network systems to meet this need. Programs that run on the single-user system run unmodified on the multi- 
user and network systems. A virtual terminal driver assures that screen-oriented applications run on any CRT. 

The BASIC compiler is the result of 1 years experience in building BASIC interpreters and compilers. Sequential, random 
and indexed fifes are supported, along with true BCD numbers to eliminate conversion errors. Long variable names, blocks 
forstructured programming, and true multi-parametersubroutinesandstringfunctionsaidprogramconstructionand main- 
tenance. Compiled programs are both smail and very fast, and the source is completely protected. 

SD also offers word processing and accounting software built to the same high standards as its system software. 



SDOS' 



interrupt-driven DOS 

Read-ahead on sequential files 

LRU buffering optimizes random files 

Byte-addressable, device independent files 

Virtual terminal driver handles any CRT 

Command files 

Keyboard typeahead 

Disk file structure validation orogram 

Adaptable to any 68xx micro with 40Kb or more 

Any combination of floppies or hard disk 



SDOS/MT- 

• Multi-user version of SDOS 

• 1 to 8 users 

• User space to 60 kilobytes 

• Any hardware mapping technology 

Structured Design BASIC V1.4 

• 32 character variable names 

• Line labels 

• Parameterized. multHlne functions and subroutines 

• Full access to SDOS sequential and random file facilities 

• Multi-key indexed fite option 

• Print using with floating dollar sign 

• 10 digit fast decimal floating point (no conversion errors!) 

• Binary integer arithmetic 

• IF-THEN-ELSE, WHILE-DO. ON ERROR DO 

• Many other block structure facilities 

• COMMON and program chaining 

• Super fast execution 

• Very compact compiled code 

• Complete error trapping 



SDOS is available for the following hardware: 
Midwest Scientific Instruments 6800 
Pace Technology 480 
WaveMate Series 2000 
Omnibyte 800. 890 

Brittania Computing Models 242, 363, 484. 1010 
Motorola Exorciso^ 



SEDIT 

• What-you-see-is-what-you-get editor 

• Uses cursor and arrow keys for positioning 

• Insert by typing at cursor location 

• Delete by RUBOUT at cursor location 

• Edit any size file 

• Cut and paste to move text 

• Automatic margin wrap 

• Tabs 

• Very easy to learn 

TYPE 

• Word or document processing 

• Letter and envelope generation 

• Form letters with mailing lists 

• Complete margin justification 

• Centering and underscoring 

• Table of contents generation 

COUNT/UP 

• Full accounting package 

• General Ledger, Accounts Receivable, Accounts Payable 

• User specifies all report formats 

• Account structure and formats changeable at any time 

Other programs; 

SORT Sorts records according to any combination 

of key fields 
EDIT Powerful context editor 

IDB ROMable debugger with single step capabilities 

MEMTEST Thorough memory diagnostic 
ASM 6800/6809 assemblers 

CHESS For lighter moments 



BASIC 1 ,3, ASM and EDIT are available for 6800 FLEX", SSB DOS or MDOS" 
SD also offers both 5V<" and 8 V Winchester disk drives for Exorcisor systems. 



Write for free catalog. 



SD is a registered trademark of Software Dynamics. 
SDOS and SDNET are trademarks ol Software Dynamics. 
FLEX is a trademark of Technical Systems Consultants. 
MOOS and EXORcisor are trademarks of Motorola. Inc. 




SOFTWARE DYNAMICS 

2111 W. Crescent. Suite G a Anaheim. CA 92801 a (714)635-4760 



SALE — SALE — SALE 

ON HAND NOW, 80 PCS. 
SPECIAL BUY! 

EPSON MX-70 PRINTER 

80 char/sec. adjustable 4 to 10 inch pin feed. 
5x7 dot matrix. % ASCII char. set. parallel 
interface, one line buffer. I0CPI or 5CPI 
(software select), takes 3 part paper, size = 
4.3 x 14 x 7 inches. 12 lbs., full factory war- 
ranty. 

POST PAID $375 .00 
NO COD's 

HHH STANDARD SYNTAX 
GRAPHICS 

Same syntax for all supported devices! 
Your graphics programs will run on other 
peoples systems, regardless of the device. 
(Assuming standard syntax driver for same). 
Source, Doc and object on disk. 0S9 Mod- 
ules for: 

Hazelwood VC-256 

255 x 250 $25.00 

Watanabe 'Digi-Plot' 

2000 x 3000 $25.00 
These are on hand, specify 5 or 8 inch disk. 
Modules for Gimix Video board. Hi-Plot and 
others are in the works. Special while they 
last. I VC-256 board with 0S9 diskette - 
$325. 
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We sell and support: 

GIMIX (See GIMIX ad pages 3 & 64) 

SMOKE SIGNAL BROADCASTING 

SOUTHWEST TECHNICAL 

We also know how to mix and match brands 
for your best performance to dollar ratio 
WE PUT IT ALL TOGETHER! 

HHH ENTERPRISES 

P.O. BOX 493 
LARUEL, MD. 20810 

301-953-1155 
MasterCharge VISA 

**0S9 is a trademark of Microware 
Systems Corp. and Motorola Inc.** 



'68' MICRO JOURNAL 

+ The only ALL 6800 Computer Magazine. 
it More 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

8600 Articles TOTAL 

KB BYTE CC DOBB'S * PAGES 

7,8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 
(Based on advertised 1-year subscription price) 

68 cost per month $1 21 

Thats Right 1 Much, Much More 

for About 

1 5 the Cost 1 

OK, 'PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge □ — VISA G 

Card ir . Exp. Date 



For □ 1-Year □ 2 Years \J 3 Years 
Enclosed: $. _ _ 



Name- 



Street 



Ci y. 



State 



,Zip„ 



My Computer Is: 



68 Micro Journal 

9900 Caaaandm Smith fid. 

Hlxton. TN 37343 

SUBSCRIPTION PRICE USA 
1 year $18.50 2 years $32.50 3 years S48.50 

Life subscription $250,00 
NOTE: CANA0A 4 MEXICO ADD $5.50 per year surface* 
New subscriptions require 6-8 weeks processing time. 

SUBSCRIPTION PRICE NON-USA (Foreign) 
Sent VIA Surface Mall 
1 year $30.50 2 years $56.50 3 years $84.50 

Cash <USA) or drawn on a USA Bank!!! 

Foreign sent VIA AIR MAIL (NON-USA) 
1 year $53.50 2 years $102.50 3 years $153.50 



Cash (USA) or drawn on a USA Bank! I I 
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YOU'VE HEARD ALL THE BENEFITS OF 
FORTH. NOW YOU CAN HAVE THEM 
ON YOUR 6800 WITH G-FORTH 

■ TRUE FIG-FORTH COMPILER 

■ FASTER THAN BASIC 

■ MORE EFFICIENT THAN ASSEMBLY 

■ CUTS PROGRAM DEVELOPMENT 

■ HIGHLY STRUCTURED 

G-FORTH COMES WITH A COMPLETE 
EDITOR. VIRTUAL STRING ARRAYS. 6800 
ASSEMBLER. SET OF UTILITIES. AND 
TUTORIAL ON DISKE1TE. G-FORTH RUNS 
ON THE SWTPC COMPUTER. A SINGLE 
PERCOM DISK WITH MINIDOS. AND 16K. 

$69.95 

GREENE SOFTWARE 
P.O. BOX 23 
VICTOR. N.Y. 14564 



TEXAS COMPUTEI 

TQ-1 BIT RATE GENERATOR 

Supplied 9 standard bit rataa fro* 19.2k to 
110 ainultanaoualy , which ia not poaaible 
with any circuit uaiog a 11114411 chip 

Uaaa rw parti from your praaant eyatem 

Raquiraa rw additional upgrode parta for MPA 
or HPA-2 boarda 

Tacilitataa upgrading tc SS50C atatuo 

Gold platad connectors ore standard 



COtoPLCTC AND TCSTC0 WITH ODCUIflCNTATION 1*9.00 
add for shipping 13.00 

'KATCh FOR DDR DUAL PORT CARD— COmlNC S0DN! ! I 
FRO* THC C0HPAWY uilTH TM€ BETTER BOUSE TRAP 

TEXAS COMPUTE! 



ro. eox ieoeie 

VISA/ MC 



ARLINGTON, TX 7BD12 
B1"7-2"75-1B*JB 



|— 



HAZELWOOD COMPUTER SYSTEMS 



DM-64 
64K 2MHZ Memory Board 



**£S5t!9l 



The DM-64 is a 64K dynamic memory board which operates at 2 megahertz with fully 
transparent refresh. This is accomplished with a proprietary memory control design unlike 
any other. The board appears tothebusasa 64 K static memory. All addressing optionsare 
made by DIP switch selection. This board sets the pace in state-of-the-art memory design 
and is backed by a ONE YEAR FACTORY WARRANTY 

COMPARE THESE FEATURES! 

• Fully Transparent Refresh • Each board exhaustively tested and burned-in 

• Conforms to ALL bus timing and loading • Low power consumption 

• Full 20 bit addressing * Gold bus connectors 

• SS-SO or SS-50C operation • Fully socketed 

• 6809 compatible • Industnal Quality Componenets and Construction 

• Individual disable on each 4K segment • Full 2 MHZ ooeraion 

ASSEMBLED, TESTED AND BURNED-IN $495.00 
WHERE QUALITY ORDER # DM-64 

COMES FIRST SHIPPED POST PAID WITHIN CONTINENTAL U S 

Coming Soon . . . 

• 5 MB 5Vi- Winchester Disk Dnve and Controller • Intelligent (Programmable) I/O Controller 

• High Resolution Color Graphics Controller •ANSI MUMPS Interpreter (Multiuser) 

• IEEE 486 Bus Interface 

HAZELWOOD COMPUTER SYSTEMS 

7413 N. Lindbergh, Haztlwood, Missouri 63042. (314) 837-3466 



Master Charge Vfsa American Express Oners Club 



Dealer Inquiries Invited 
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THE GREA T DEB A TE 



SPEAK 'N' SING 2 



SPEAK 'N' SING 1 




WHATEVER YOUR CHOICE, YOU WIN 
THE MOST VERSATILE SYNTHESIZERS ON ANY BUS 



• &o<Hlf*$PtAK N SINQltraJlhaSPEAK N SING 2 ara K>aaHr WJladfo a wrdafingaol Induali^ 
convnarcial, and aotaria4nmanl apoikal+ona tutrt •« a*ct*<ty ayitama. automatic talapnooa 
ancvaflng «od Otig.nala Oartcaa aa an akd 10 It* nandica0(M0. laacning machknaa. Bnd much rr»*a 
Wtoa an kF>NmJtad «ocabola/Y <a naadad. |r* SPEAK N 1 SlNO 1 •■ .daal WK#n tpmh oP aica«r 
HOnAJ *>aMy i« do**ad\ Ina SP£A* N' SING 2 la pa-lact 

• Botn lyrinMUHi conlalri an on board FtFO mamon butlm lo taOuc* pmjcaiaot o««<T*ad and mm 
aottwarada«*a*©omani None of ina ol«ar popuia/ buiciantad irnthwaLraft . naa tnia taaluia 

• Each dame* nam an on Pqah] audio po*a* am(jMi*< rn»h aa*ly dr>nt« imUvmi ip»***f 

• flolh avnlhttttara may tot mtarruPI d'tvon nowavar tne on board FIFO mould 
redu«a Ihi* n*ad In <nO*t n»aJ (ima applicator** 

• A BO P«0a n^tfiu*l fully ditCua*** a^wvCK mu»lc. and VMtcv) alfact iVntnaaia 

• An 6 t>t D/a convvtw i» ineludad on oach ooa#d <of ina tootodueiion o> MU&*c and SOUND EF 
FECTS 

• A al"flia vtwaa muaJc inla*p#alar it ataoinckjdad wrfUch aliowaona io<**4ioo MUSIC aanly For a> 
asnpla. lo ayntnaaLia a rait noia C anarp in I ha Uraf ©c lava maraly anta* C#lH 

• 90>|waro la avaH*Wa on 9 o* V dia*a In FLEX ?g 0* FLEX 9 to* man inctudad ara many mwry pro- 
B*ama a* *4l as MUSIC. SOUND EFFECTS, and SPEECH oamaa 



SPEAK N* SING 1 SPEECH SYNTHESIS 

Tno SPCAK M* SlNG 1 uaaa a apac<ai ia/0* *cala tnlaoratad <k*M. tna SCO I 6y VOTTUUC. lo 
rap«oduca any on* ot*4 prwnii at 4 iniiacltona rnaaa pAana«rioa ajK»» on« io'P"wA» any word 
m Engliah ** *all aa many oirt* tanguagaa Topicality onlp 5o* o pnxmamaa an> navdao tv aach 
arocd SupoMad ao<l*at« tncludaa * pow^rui •poach ao^toi *ilt» a xvaproofamarj 900 ♦ »onJ 
•ocabolary 

SPEAK N' SING 2 SPEECH SYNTHESIS 

Tna SPEAA N SJNQ 2 apaacn ia Oasad on ir»a NackMAl Somioonduc lot OtGtTALKEn aynlfiaOll 
lachniqwa Th* n>gn QiMDiiy oi ina ipaacit la IncnadiMa and itmi da hoard w naaiif da oporoctatad 
EocA «ord 4a r«grt)d««ad by aiOring a •inpjia one byra oodo Tho alandard tatvoaai la Hatad Dafow and 
apaco it provldad on ina ooofd lor additional ocaoyrary «McA may pa ptw&naiad «0COf*ia<a 



out nx^if !•■ mufri **s* tout 

««o ri'nth ^<«n— a rcwa A4ir 

THMt iWtfCH iMOtiaAftP «OVi Wftlt 

fdia» atvinrtCM im.u» aoMSwAir 

r»l l4MTHh iipid i«w*a**t 

KX PWlTllk 4AAM JjeMftMMl 

BtVlN TWtKrr 4M»C)« ClMfl 

Kk' immv v*o c«i<» 
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;TH£ GOOD NEWS: 



wma tor inTO/malion on addrliOn*t wofd Ml* 



SS 2 SPEAK N' SiNG 2 assembled, tested, manual, disk. $239 95 

WD 1 Twoadditional ROMs with 131 words $49.95 
($44.95 when ordered with SS 2) 

SF-21 Additional soltware (Games, Sound Elrects.Music) $2995 

SF-22 More soltware {Games. Sound Effects. Music) $29.95 



SS t SPEAK *N T SING 1 assembled, tested, manual. disk. $219.95 

SA-1 As above without SC-01 speech synthesizer chip 

(Allows Allord & Assoc, VS-1 owners to opgrade.) $169.95 

SF 1 Additional Software (Games. Sound Elfects, Music) $29.95 

SF-2 More Software (Games. Sound Ellects. Music) $29.95 



FOfi THE MUSIC LOVERi 



This 4 voice Stero Music Compiler easily allows Ihe SPEAK M' SING i.ihe SPEAK N* SING 2. or the NEWTECH Model 68 music synthesizer lo reproduce 4 voice 
music Wrillen enlirely in machine code, il complies over 50 times taster than BASIC models The compiler plays four voices simultaneously and allows lempo 
changes anywhere in the song it also supporls Ihe reproduction ol music m stereo Other features include a 7 octave range. 4b ditlerenl nole durations, built m 
debugging capability interlace 1o FLEx I lies if statement lor repealing sections and much more Truely an mciedibly powerlul MUSIC compiler ME«1 S3995 



t 9E SURE TO SPECIFY 04SK SIZE AND FLEX FORMAT 
2 Wa a«apl MAS7EACARO VISA. COO. and CHECKS 
1 niinoia raaidaoia add 5H »at#* lax 



a Potiapa p##paid on US oroVa 

S. Ovaraaaa otdota add II? potiaoa 

a FLEX la a Uadamam of Tacnn^cii SyslamaConauilania 



Speech, ^udtemd 



'WE'RE TALKING TO YOU" 



(312) 879-6880 



38 W 255 DEERPATH ROAD 
BAT A VI A, IL 60S10 



CALL ANY DAY. ANYTIME FOR DEMO ANO/OH TO ORDER. YOU MAY ALSO ORDER BY MAIL. 



10 Megabyte Winchester 
Hard Disk System runs 
MDOS on Motorola 
Exorcisor System. 

D No modification to MDOS required □ MDOS 
based software stays alive D All user software 
operates without modification □ Optional SA- 
801 R flexible diskette drive system. 



on 



Computer System Associates 

7562 Trade Street, San Diego. CA 92121 




OMEGASOFT 6809 PASCAL MEANS PRODUCTIVITY 



Now owollobU lor moil 6609 oPoroHag inlami li a compact «lag|a 
pan compiler (kel quickly translates Pascal Ulo optimised Ol terribly 
loogooQ* ado OmogaSefr Pascal lion Ideal wo r lo Increase Voi*r 
pragrammori productivity In all photo 1 ol program goneroHan end 
OlttlnlOBBflCO 

Ifco accepted »ynt*i It bosed an Ika proposed ISO ilondord wUk attention* 
designed lo Interface lo I He tool world. Byte wide variables can bo 
manipulated lo easily accost I/O device* o*d comoluto support It provided 
allowing uior downed Interlace* lo bo mod wild iKo standard Poicol 
practdurei. Dynamic leaglb tlrlogs, long ln1ogars,ond random disk II lot 
locllllolo development ol sophisticated application* programs tor 
industry end business 

An Interactive symbolic dobuggor l» Included to allow yaw la quickly 
■ soculo your program |k« debugger ollowi ■olllag breakpoint* al Ike 
• lorlol Poicol ilaremenlt, aaamlnlng and ckonglng variable*, and lo tccce 
Ikrougk one itoltmtnl ol o llmo Utilities ai-o provided lo interactively 
Creole Ike control II lo o uiad la automatically compile, assemble, end 
link the Poicol program la produce a lalally pavilion Independent, 
reentrant, and romable oblocl modulo 

OmogoSofl currently tupporH live ol Ike moil popular 6609 operating 
ifiUmi and OEM license* (an bo orrongad Single unit domestic 
III I prke (TJl) lor Iko compiler package l» S425 wllk quantity and 
doolor discounts eve labia far a dote shoo I and ordering Information 
wrtle or call' 



OmegoSoff 

P.O. Box 70265 

Sunny valt , C A 94086 

1 (408) 733-6979 



TM 
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POWERFUL COLOR GRAPHICS 

Uses the new TMS9918A Video Display Processor 
High resolution 256 x 192 pixel display with fifteen colors 
16k Bytes of onboard dynamic !50nS RAM included 
32 graphic images can be individually moved with single 

X-Y command for smooth animation 
Externa] video input allows subtitling 



SOUND EFFECTS AND MUSIC 

Three AY3-6910 Programmable Sound Generates 

Nine simultaneous voices 

Three indeper*Jent noise sources 

Onboard stereo amplifiers drive two speakers 



SOFTWARE AND DOCUMENTATION 

Programming manuals for Video and Sound Processors 
Subroutine library and daiuulrdtion games 
Software in botn BASIC and 6609 assentty 



GIVE YOUR SS50 SYSTEM A 
VERSATILE ARCADE INTERFACE 





ADDITIONAL I/O CAPABILITIES 

Eight analog inputs with 8 bit resolution 
Supports four joysticks with pushbutton switches 
Eight I/O ports for ASCII or organ keyboard 
Maps into any 256 bytes of memory 



ARCADE 50, assembted and tested $315 
video and audio connector set $t5 

4 joystick connector set (5p»n DIN) $20 

specify 5* or 8* TSCs FLEX compatible disk 
terms: cash. VISA. M C or COJQ 
overseas orders add $20. (Detroit add $22 



TERMINUS DESIGN INC 
16Scarbrough Rood 
Etlenwood GA 300X9 
{(.01.) 474-4866 
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Exclusive UNIFLEX Software Packages 

for 
SOUTHWEST TECHNICAL PRODUCTS CORP. SYSTEMS 



ACCOUNTS 
PAYABLE 

• Supports invoice aging with 
account status reporting 

• Total monies owed and 
history of total business 
done with each vendor 

« Manual and automatic check 
writing and check registers 

• Up to 1,000 accounts and 
9.000 transactions per S-inch 
diskette 

$ 595 

Minimum hardware requirements: 
• S/09 mainframe with minimum t28K ♦ {2) 8-inch doublesided, double-density disk drives »8212 or 8212W terminal 

* UNIFLEX is a trademark of Technical Systems Consultants 
TO ORDER: Mail Check or Money Order to 



ACCOUNTS 
RECEIVABLE 

• Aged account status 

• History of total business 
done wtth any account 

• Total monies owed at any 
time by all accounts 

• Statement generations 

« Up to 1,000 accounts and 
9,000 transactionsper 8-inch 
diskette 

$595 



PAYROLL 

• Supports 70 fields 
500 employees 

► Prints paychecks, federal 
94Vs,W-2's f payroll registers 

> Generates time clock card 
labels, tax-exempt plan 
and more 



*695 



MAILING 
LISTS 

» Sorts on any single or 
combination of parameters 

» Automatic alpha and zip 
code sorting 

> Full business address format 

Support division codes 



*495 



QCMPlWCFLd Inc. 

125 WHITE SPRUCE BLVD. ROCHESTER, NEW YORK 14623 

VISA or MASTER CHARGE accepted (N.Y.S. r*ild*n1i add 7% salet lax) 



716-424-6260 



/ \ 

ATTENTION 
ORIGINAL EQUIPMENT MANUFACTURERS 



REAL-TIME APPLICATIONS 

This new line of Unicomp and Uniface products, 
with interrupt driven software, is designed to 
facilitate interfacing to the industrial and medical 
environments. These A/D, D/Aand digital I/O 
devices are scheduled for release in 1982. 



POWER CONTROL 



From entertainment lighting to large inductive 
loads, our a.c. power control units will fit your 
need. These versatile modules can be manually 
controlled or computer interfaced using a special 
Unicomp or Uniface I/O board. Load power is 
continuously variable, with maximum power 
ratings of 3000 watts per channel and up. Single 
and multiphase capabilities are available. 



SPECIAL REQUIREMENTS 



Contact us and let us know your requirements. 
We will help you configure your hardware, choose 
an operating system and develop your application 
programs, 

microdyne 

PQ BojM707 - Orwivlll*, MS 3*701 - (601 1 335*9321 



6809 Small C Compiler 



Generates assembly language source output 
Requires only 16K memory 
Library functions in source code 
Generates position independent code 
Supports most C functions 
Generates ROMmable code 



INTRODUCTORY PRICE $75 
specify 5 or 8 Inch diskette SSB or FLEX 



TERMS: Check or Money Order California residents 
add 6%. C. O.D. orders add $3.50 shipping & handhng. 



DUGGERS GROWinGBlSWremS 

POST OFFICE BOX 305 SOCANA BEACHXA 92075 
714-755-4373 

A variable soon: Basic to C Converter 
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SMOOTH" Software 



ELEKTRA" SS50 Computer Products 



, centering 



MoMm Program with Disk File Transfer llnslructons and Source Listing) (40 00 

Sup*< Modem Program (Manual wiih instruction* and Source Luting) 60 00 

Specify Regular or Super, 6800 SSB. 6600 FLEX * 6809 FLEX*. 5 or B 

All IN ONE ror only $45 00 

Ednor • Tent Processor » Meilmg L abets 

Mailing Lists - Use any CRT itrmmii and punier 

supports Editing qyiraaTV>Tiij-ri ai honor* change, delete, tind, insert (single lint), 

<n»ut i mum pie irnvsf. itsi ne»i, overlay I*>tn cursor efliimg, character deletion and 

insertion), o rstnke<IOr selected darker lexl), prrnl, restart, sef top. und rime, up and 

verify 

Support* Tail Processing commands such e» block copy block mov 

margin jusllliceHon {widen and narrow), paging and tabbing 

Mailing lleti and Labels. Use the same mailing htl dak tile lw>th protected areas) for 

bolh matting labels and lepeet tellers Repeat tellers are personally adiessed lo each 

person or selected persons on the mailing nsl 

Moit Powerful FN Handler found in any editor Append one hie lo Ihe end Or anolher or 

»t*e*i |me*ge| one hie ifMo a^omer as designated oy the tine pointer Print spec'tted 

(•nee to your printer oi to a disk i<t« Ed»l htes large* than the te*t bntie» Does not 

produce culpul 1i1ea when not desired D lete <!tk III s Irom the editor 

Printer commands. Control characters can be senl to the printer ror format control 

eilhel dneclly Irom the control terminal or by imbedding Ihem in Ihe te*i "Die set 

commend contains interlace initialization end character output routines to suppoit Ihe 

SvVTPC MP-C mietiece as well as the standard senei *na parallel interface* Jumpaare 

eiso provided to user supplied printer routines User selects Ihe port adores* (0 thru 7, A 

or ©l tfiereby eliminating Ihe need lor Ihe user io install pnntei sol iwere routm s Ed not 

can oe initialled lor either 4 or 16 addressee per port 

Editoi alio wsexitmg fo either t h e monitor or D OSand then reenter (Warm Sierl) without 

destroying previously prepared leal m the butler The Restart com ft tend erases 

contents in the butler witnout the user having to reload the Editoi 

The Editor allows ihe user to toggle between lull duplex (no ec x>) end halt duplex 

(echo) es needed II responds lo commands m both upper and lower case and can be 

used to create assembler source code and Basrc programs as weH as text 

Specily 6600 SSB, 6800 FLEX * 6609 FLEX* 5 or 8 45 00 

Printed source lisnng is available lor an additional 35 00 
Soltware by Technical Systems Consultants, Inc. 

Fie*'* (includes Editor end Ass m tell ISO 00 

UniFLEX" (includes one year maintenance and update) 450 00 

Edilo/ 50 00 

Assembler 50 00 

6809 Cross Assembler on 6800 100 00 

660O0 Cross Aasemblei on 6809 2 5000 

Text Processor 75 00 

Besic 75 00 

Extended Basic tOO 00 

Basic Precompiler jspeoly s andard o* fxiended) 50 00 

Multiuser Basic foi S>09 tSO 00 

Pascal IFIm*") 200 00 

Pascal lUnifLEX") I Add J7 5 00 KK one yeer $ maintenance en update) 2 2500 

Son Merge Pat It age 75 00 

6600 Fie- • Uiti.t.es tOO 00 

6809 Fie* ~Umi ties 75 00 

Deooo Package 75 00 

Diagnostic Package 75 00 



The following are evojlablo tor 6800 only 
Soap (lack oriented arithmetic processor) 
Floating Point Package 
Soeniihc Functions Package 
BoUwtre by Micro ware Sf stems Corp. 
OS-9 * Level One Operate >g System 
05-9" Level 1 wo Operating System 
BASIC09- 
O •»"• Texl Editor 
OS-9" Interactive Assembler 
• -9" Interactive Debugger (Oisk version) 
CIS Cobol 



YM6U 
75 00 
75 00 
75 00 



25 00 

25 00 

25 00 

SOURCE OBJECT 

195 00 

500 00 

195 00 

125 00 

125.00 

50 00 

695 00 

60.00 

99 00 

Kit Assamoied 

295 00 295 00 



SUPER SLEUTH Disassembler System 
5WTPC 

CT-64 Teimmal kit limited quanlilyj 

OMF-2 8 OMA double density double Sioud conttoller ard 1st A 

MUB-66 Mulii-Uaer Boaid w«ln Multi-User Basic N A 

66-1 ComputEr 2 00 

4H RAM Soar d 30 00 

MP S Senai interlace (single port! 40 00 

MP-SJ Senal mier'ace idwai port} hi a 

MP LA Parallel mlcitece (dual porl| 40 00 

MP LJ Parallel interface (dual porli H A 

MP-R Single voltage 2716 prom programmer N A 

MP-N Ceicutalor board 54 95 

MPT Interrupt timer 47 50 

MP-6M 6K 4044 Memory board limited quantity ot kill) 160 00 

S32 Universel Sialic Memory Board N a 

MP 09 6609 CPU boaid 1 75 00 

69 Chassis. P S . 68B09 CPU. 8K. RAM. One Serial Port 660 00 

6600 CPU and Ottk Controller Boards 

Due to the relative unavailability or these SW7PC items . p tease 
refer lo the neat column lor ELEKTRA and GtMiX alter natives 
Phon* lor SvVfPC e*eHebiMy 

Universal 66X1 Bare Motherboard, SS-50V OC. 4/t€ addresses per pon 

FiO Motherboard (Baie) 

Connectors ( »0 pin, Titanium-Tin ptatad 5 microns lor near gold quauly) 

Male with square cross section pins 

Female 

silerollme 6900 Cei ndar and Clock Board (assembled end tested) 
Bare oerd. connector, an documentation only of above 

I See review Feb 1980 68 Mtfro Journal) 
Microlime II 
Data Man 16K EPAOM bareboard (2708 chips) 

SMOOTH"' end ELEKTRA* atv irarjirmarks of AAA Chicago Computer Center 
FLEX and UnJFLEX are trademarks of Technical Systems Consultant*, 'ec 
OS-9 and BAtlCOt are trademarks of Microware Systems Corp 
OltUX* and GHOIT* are registered trademarks of GiMiX mc 



D a;er tor GIMIX. SS9, SWTPC. Microware Sys*9m$ Corp. 
a/id rech/vcai S/atemf C asuJfenis. /rvc. 

Prises and Inventory Mf subjeci lo change without advance notice 



t95 00 

100 00 

N/A 

40 00 

60 00 

120 00 

60 00 

120 00 

114 50 

92 00 

92 00 

275 00 

124 50 

295 00 

799 00 



60 00 
55 00 



each 50 
eech 75 

105 00 
3500 



Bare Board 
20 00 



20 00 



N.A 
50 00 



Kil 

60 00 

60 00 



N/A 

N/A 



DPS Dual Port Senal Interfece Boerd and Doc 
DPP Dual Port Pareliet iniertece Boaid and Doc 

Caole (Two lequired for each mlerlsce) 
MB Moiherboe'd and documentation 
CPU8/9 6606-8809 CPU I Run 6600 Or 6609 soltware) 

46806 is 6600 soltware compatitile, 
HUMBUG I irom STAR-KITS) lo CPU 6V9 board 
2K veiH^on tor 6600 16606) 
HUMBUG 09 tor 6609 

Other HUMBUG versions including video wrsions are available iSoec 
Cabinet (0 125 atummum. 22 » *1'2 x 7 . 2 culouls tor 5-i4 disk 

drives drive mount, line cord, line lusa. power switch reset switch, 

abOfi switch. 70 cfm fan. EMi filter. 10 RS-232 culouls) and pomrn* 

supply (i5a 6v. 3a i6v. 3a 16s). use any current SS-50 ce SS^SOC 

molherboard 
220v version ol above for export 
Cabinet without power supply 

Power Supply (15a Bv 3a 16v 3a 16v| Specify I I0v or 220* 
Power supply (20a 8* 4a i6v aa-i6v| Limited Ouannty 
5 djsk regulator board wtth cables lor 2 5-1/4" disk dnv s 
FUler piale for 5- 14 cutout 
5 t/4"Oi8K DRIVES wJln 30 day guarantee 
Single head single or do Lib * density capability. 40 irecks 
Single head, single or double density capability 40 tracks "flippy" 
Double head aingJe or double densuy capability 40 X V IracNs 
Single head single or double density capability 80 tracks 
Double head, single or double densiiy capability 80 X 2 tracks 
MPI » Service Manual 
Dual drive cabinet tor 5 1/4. diives with power supply, line cord, lose 

power Switch, and power caches lo dnv s 



add 



Epson MX*B0i|Cenlromcs compahbl parallel interlace) 

(with s*"ai RS-232 mteitece option) 

Spa/e print Head 

Spare ribbon cartridge 
Cornel C. Moh Comet I 125 cpS. 9*7. bidtreclionei, serial or parallel 
Okidale Mkctohne 62A 120 cps, 9*8, bidirectional senel and parallel 

Tiaclor lor 62 A 
Optimal Technology, inc. EP-2 A-79 Eprom Programme) 
PMO, PM I PM&. PM-6 PM-7 Personality Modules 
PM 2 PM-4 
PM-3 
PM 8 

EP-2A-78 M0 1 Eprom Programmer lUser contiguies end supplies power) 
GiMiX (The UMimale) 
6600 CPU Boaid 

wilh timers 

with baud rate opii on add 

with 2MH/ option add 

2 MHz 6809 Plus CPU lime of day dock, battery backup IK NMOS RAM 

CMOS RAM substitution 

GIMIX Dynamic Address Translator 

SWPTC compel. ble DAT 
95 11 A Arithmetic; Processor |4MH/» 
9512 Arithmetic Processor (3MHr) 
GMXBUG 09 (Terminal Based) IK scretci>pad required 

Bootstrap Prom 

Video Prom line lu oes boofsuap) 

Manual and Source Lasting only 
Miivng cycle detect card 
Disk Controllers (All have data separators and can be us d with either Single 

or double headed drives) 

5' single densiiy controller without 1771 chip 



Assembled 

60 00 

60 00 

20 00 

nVA 

N a 



40 00 
75.00 
ty system) 



395 00 
odd 5000 
2S0 0Q 
175 00 
125 00 
40 00 
10 00 

(2 00 
260 00 
335 00 
335 00 
470 00 
20 00 

125 00 

495 00 
75 00 
3995 
1500 

475 00 

495 00 
70 00 

169 00 
each 18 00 
each 34 00 
2600 
36 00 
79 95 



224 04 

266 06 
30 00 
15 00 

576 05 

800 

3500 

1500 

.11,UiU 
265 00 
98 65 
30 00 

%% 

38 23 



5 sfngte density controller complete 

5 anj& single densrty conlr otter com prete 



5 double density controller with tenable precomp 
DMA 5 AND 6 doubt density controller wilh variable precomp 
GiMOc version of FLEX" (without Editor and Assembler) 
Double disk regulalor card 
R b dn cable for two 5 v* disk drives ishortr 
Ribbon cable far two 5 1/4 disk drives (long) 
Ribbon cable for two 8 disk drives (long) 
Memory CMOS WITH 

BAT BACKUP 



3?K Sialic RAM Board wil'i 15k ol RAM installed 

64K Sialic RAM Board wilh 24K rjl RAM installed N/A 

64K Stauc RAM Soird with 32K ol RAM installed 648 36 

b4K Sialic RAM Board with 48K ol RAM installed NrA 

64 K Sialic RAM Board with &6K ol RAM mst etied 894 56 

64 K Sialic RAM Board with 64K ol RAM installed 968 « 

16 Socket E PROM. ROM RAM Board 

6K Prom board [27081 

4K PPO 4K Prom Board and 2708 Prom Burnei 

I/O Boards 
Single pon 30 pm senel mteilace (Requires i cebie sei) 
Duel pon 30 pm senal interlace (Requires 2 cable sen) 
8 port 50 pm serial interlace wilh baud rale generator 
Dual pon 30 pm parallel mteilace (Requires 2 cable seta) 
8 pon 50 pin parallel interface wilh mteirupi generator 
Cable sels lor above boards (speoty board) 

Video Boards 
64 or 32 X 16 

80 X 2a without RAM character general or 
#0 X 2* with RAM character generator 
High resolution (S'2 * Si2 dot reso»uho/>| 

2MHJ 6609 PLUS Computer System with S6A Memory' 
Above System with e58 Controller and Special Software Pkg * 
Above Sytlem with *68 Controller and Special Software Pkg ' 
with CMOS Ram and Bailer y Backup 

Mamirama (Chassis. PS, Switches. Fan, Motherboard, Baud Rale Gen i 

Shipping and handling esdm tes 

Within the Conimeniai U S please add 14 00 o* 3* *h«ch**er is great r 
Foreign, prepaid and add 110 00 or 10% whichever is greaie* 
(hght items only) Httvy items myti p« prepaid and wiH be 
Shipped Emery Air Freight Coilecl 
Pie ae Phone during consultehon hours *l questions ense regarding 
slipping lees 
Mas/er Charge, Vt$*, ar>d A mencen Bnprest horrorod 



ibb-HH 
196 46 
226 56 
348 26 
^66 66 
90 00 
66 22 
34 96 
39 96 
44 26 
NMOS NO 
BAY BACKUP 
29812 



348 27 
398 37 
51847 
57657 
63667 
23932 
96 34 
198 00 

6841 
128 43 
319 46 

66 42 
196 45 

22 95 

196 71 
396 74 
456 76 
996 77 
2498 28 
2988 59 
324649 
add 300 00 
1198 19 



$ 



Sam OfMlX Ad Fmgm 3 4 64 



AAA Chicago Computer Center 

120 Chestnut Lane. Wheeling. IL 60090 

{312) 453-0450 hone Const/Matron available most weekdays Ir m a PM lo 6 PM 



This ed Is our catalog. 




Why wait up to 6 months for high 
quality 1 6-bit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
outof your t6-bit hardware. Because 
8086, Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys- 
tems, linking loaders and PASCAL com- 
pilers are ail ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs In the pages of 
EDN> But now you can have Hemenway- 




H6M€N WAY ASSOCIATES, INC 

When ft c#mes t° software- com ^ to He me nway. 




deigned 

processor. Our softvv 
to any hardware coi tfigurabo 
manufacturers evaluation bo^ 
blown microcomputers Jrseff?f> 
to-use and backed by ongoing <,upi 

So whether you're a mitrac 
manufacturer, software develop! r or indi- 
vidual microcomputer owner Hemenway 
has the software for you. 

For the hard facts on Hemenway soft- 
ware, write or call: Hemenway Associates, 
101 Tremont Street, Boston, MajMcruis^n* 
02t08 Phone: 617-426-1931. 
TWX710 32I 1203. TELEX 921735. 



OISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 

Blame The 
Software! 

POwer Line Spikes. Surges & 

Hash could be the culprit! 

floppies, printers, memory A processor often Interact? Our 

patented ISOLATORS eliminate equipment Interaction AND curb 

damaging Power Line Spikes, Surges and Hash 




Pat #4.759,705 



- ISOLATOR (ISO 1) 3 filter isolated 3-pttmg sockets; Integral 
' Suppression: 1» 7 * W Maximum load, 1 KW load any 

m\ £62.95 

- ISOLATOR (IS0.2) 2 fitter Isolated 3 prong tockat banks; (6 
sockets total); Integral Spike/Surge Suppression: 1875 W Max 
load. 1 KW eltf*r bank S62.S5 

• SUPER ISOLATOR (ISO-3), almtlar to IS0-1 except doubts 
Mitring & SurwF»ak>n »4,95 

« ISOLATOR <1SCM), slmJIsr to ISO-1 except unit has 6 
individually filtered sockata $106.95 

- SUPER ISOLATOR (ISO-1 1) almllar lo ISO-2 except double 
ftherlng i Suppression S94.95 

• CIRCUIT BREAKER, any model (sdd-CB) Add $ ft .00 

■ CKT BRKR/SWITCH/PILOT f/C S) Add tlft.00 

AT YOUR 
DEALERS 



Master Card, Visa. American Express 

Ordar Toll Free 1 800 225 AS?b 

(axcept AK« HI, PR » Canada} 



r^^J Electronic Specialists, Inc 

1 '' %<YUt*i M*J« SM**I fUAtfit Maw QtTf>Q 

Technical & N on 800: 1 617 655 1532 



MAGIC SPELL® 

Now your 6800 or 6809 system can proof-read your text 
files for spelling and typographical errors in just minutes. 
MAGIC SPELL® compares each word in your file against a 
master dictionary file, and displays or prints evety word not 
found. The program is written in machine language and is 
extremely fast and compact — it will run in systems as 
small as 16K, and can proof-read documents much larger 
than can be held in memory. 

MAGIC SPELL® is supplied with a core dictionary contain- 
ing thousands of common English words. The dictionary is 
easily modified by any text editor and can quickly be custo- 
mized by the addition of technical terms or even names. 
Moreover, as new words are encountered in your texts, 
they may optionally be added to your dictionary as welk 
Hence the dictionary can easily be tailored to your own 
style of writing. 

MAGIC SPELL& is now available in versions for Technical 
Systems Consultants 1 MiniFlex, Flex 2, and Flex 9. as well 
as for Percom disk systems, and costs $89.29 complete 
with source code on disk. OS-9 and SSB disk versions will 
be available soon. 

For further Information write for our catalog or call (914) 
241-0287. If you call in the late evening, turn on your 
modem and LIST MAGIC.OAT. 






MT 



STAR-KITS 

P.O. BOX 209 
KJSCO, NEW YORK 10549 



1060 IRI8 0RJVE 
CONYER8. GEORGIA 90207 



SOUTHEASTERN MICRO SYSTEMS, INC. 
DECEMBER SPECIALS! 



404-022-1820 



DS-16 

Serial Interface 

TWO AClA PORTS 
' TWO OH BOARD DH-25 CTBWlRL^VRfi 

(on to© of board 1 
' HAS OK HOARD BAUD HATE UN 
1 SAUO RATS WAV AS PRftatANNKD FOR 

on in orr board u$t 

8OAR0 CAN USE CXTERNAL BAUD RATE 

FROPJ flUSS OR RS-232 

SAOO RATS rs FWXJUXfcASL* TO >2R 

&AUD 
» It* TUB 33- 30 R4I SS 
1 ALL LINKS BOPTQZD 
' ALL AEO/LATOnS I *"p* »5 *12 "12 

BARE $19.95 



<Pric*a Good Thi» Montn Only) 

DM-64 

Dynamic Memory 

1 USB6 LOW COST BllG/OU DYNAMIC RAM 
TOTAL TRANSPARCNT HEfRKMl OP6RATER 
LIRE STATIC 
LOW P0WKB CONSUMPTION 
ATTtf gRSAflt V |M 6-K RLOCXS 

1 can ee jsed kith iix to s«h 

fXTTWta ADORRSSTMC TO lf> 9CMDS 
OPERATES OR IS-M AND SS-S0C Wf96 
' SOLDER MASK AMD SILKRCREENEO HOARDS 
1 ALL MZH5RV CHIPS ARE PRIME &116»2DDftft 



DDC-16 

Disk Controller 



«4K KIT 
16K KIT 



$295.00 
$229.00 



' CAN RE PROGRAMMED FOR COMPATIBILITY 

WITH SNTP 0C« 

WRITE PReCOMP/HARDMARE OR SOFTWARE 

SELECTABLE 

Wire PROTRCT KARDXJUlE OR SOFTWARE 

SELLCTABLS 

Sltt SELECT SOFTWARE - SWTF/OTKER 
1 DB/OD 
1 OH BOARD DATA SEPARATOR (1*91 t « 

priA*« clock) 

> 4 or 16 ADDRESSED PER PORT 

> WILL «(W 8S/RO TO OS/CD 

as8embled $250.00 
kit $200.00 

BARE $50.00 



ST-02 

ideo Board 



Vi. 

1 STAND ALOWt VIOBC HOARD 
BAUD HATES 300-9600 
SCR BIN PRINTER PORT 
STANDARD RS-232 INTERFACE 
RIT X£T HOARD PORT 
PRO&AtOViaLS SCROD FORMAT 



BARE $75.00 



US SHIPPING SS.&O. FOREIGN ADD 10% 
(US FUNDS ONLY) 



MODEM BOARD 

• FOR ss-jo hubs 

' AUTO ANSWER 
1 AUTO DIAL 

• PROEatANMARLE BAUD RAT6J 110/ 100 BAUD 
1 FILE TRANSFERS UNDER FLO 

HCXi/Df* CCMLINK PROGRAM FOR t60C 
OR 6809 S<R/TNWCST/?LEX SVffTtMS 
' PROGRAM AVAILABLE ON *t" OR 8" 
DISKS 

$100.00 

BARE BOARO WITH 
PROGRAM ONLY 



SM-56 

Static Ram 



tarn 

2 HHZ OPERATION 
LOW POWER {2 o«p) 
' BRTEMDCD ADDRESSING 
ALL 1/0 LINES HUFPIAED 
AOSHSSfiA&Le 1R 2H aomOAJES 
DESIGNED RR IK XI STATIC CHIPS 

ASSEMBLED $550.00 
4K KIT $149.00 



Manor Chatga, vin, AiAiricon Exprtta Acctplad 



68' Micro Journal. 



.61 



Vferbatim 



minidisk 



Dl 

I 

S 
K 



\ferbatim 



VERBATIM DATALIFE DISKS 
WORLDS FINEST QUALITY DISKS 



S- Soft SakIo* 0l**» 

gift DennUy M7S *• 



tr Sort Sakio* ot*ki 

Sing* S4<St Slnflt* Owitity UTS *ft 
5*d» DduW* D»n*ity %2 75 ea Single Side Doubt* Density M10u 

r 8KM OouWo Density 14 tt «■ D*Hlt»i Skt* DouMt Dwtltfy 14 75 «• 

Plioilc Storag* dox M.OQ «* Plpajtic Ufcrary Qom $100 a*. 

fomqn Or<J«t§. Add 10% Surf ■€*>—»>. Air Mall 
OOAtEfl AND VOI HUE mSftr* INtS AVAH ARl * 

SOUTH EAST MEDIA SUPPLY 

P.O. Box 794 Chattanooga TN 37443 

460T 



1-615-342^601 



Model EP-2A87 

EPROM Programmer 

lht Mod*! EP-2A87 EPROM 
Programme! ho* an HS-232 
compatible Jnlerface and in- 
eludes a 2K. 4K or 8K buffer. 
Seventeen HS-232 commands 
allow another computer to 
download ur remotely conirol 
the Programmer, INTEL. 
TEKrRONIX OR MOTOHDUK 
formats are supported, The 
buffer may be edited directly 
horn a CRT and EPROMS can 
be copied oil- line. Power re- 
quirements are 115* 50 60 
llerti at 15 watts, 

EP2A-871 Programmer w«lt2K Buffer .> $575.00 

EP2A87 2 Ptograrttmer with 4K Buffer . $65000 

EP2A873 Programmer w«li8K Buffer $72500 

NonSuu^flrJ^ftag«(220v,240v T orl001 $ 1500 

Personality Modules 




PMO TMS2708 $1800 

PM I 2708 18.00 

PM2 2732 3400 

PM2A 2732A 34.00 

PM3 TMS2716 2600 

PM4 2532 , 34.00 

PM5 2716 1800 



SA64 2 2KA 



3900 



PM5E 2816 $3600 

PM-6 2704 18U0 

PM7 2758 _...... 18.00 

PM4 MCM68764 ... 36.00 

PM9 2764 36.00 

PM10 2564 3600 

SA64 3 2764 39.00 



Optimal Technology. Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysvllle. VA 22936 



OEFINf 
HEEBI 



A on i cm l-A [umicc -A mm mini Pm rimtiui 

ryf IOllfTJO» t-i/ »fi*IG» ~yfl 1V1TH -J PtMUtt 



FLEXiblaj BOFTWARE.,.from WESTCHESTER 

DM82/VM OATA MANAGER flOO.OO 

A compjst* Data Management Syatam which permits fill* up to tOOOX, 
precision BCD ifi*hm»tlt, MultWfcey accvss. aelartion «ntf sorting. 
DMS2/VK employs a virtual memory acceaa methos ord»r which program* 
'think* that mltrt Ills* ara in memory end directly accessible. The 
*?stam Supports alphanumeric, npmiric, decimal* intager. coded and 
hexadeclmel field types. Up to 24 fialda and 12 level* per file may 
be defined by the user. A simple high-level command language allows 
a variety of data manipulation Including reformatting, calculation*, 
tn^utry, ki/-mirgi, tvminition, print and display of databaaa data* 

BASIC ACCOUNTING BYBTEM *3sO.OO 

All aaaential accounting and bookkeeping Functlena including journal. 
ledger. Income statement and talance «hs*t< The user defines account*, 
product* and transactions to the system and thua tallora it to hia 



under DM52/9K which permito cuatom reports ef product movement or 
account status to be generatedi Accounta receivable and payable are 
integral to tha system ao li point-of-aal* capability. 

UTILITIES *=>AC*C AQE «* 1 t30,00 

A collection of uaeful utilities oriented toward a variaty of naad*. 
FIMD outputa all llnoo containing a 9*ven string «rlthln one or mora 
text filaa. LISTD5 outputs file name, axe* date and disk addressing 
data, from tha diak directory. FHAP outputa load and transfer addreaa 
information of command*. DHAP diapley* disk elector data in hex and 
ASCII dump format. DPMP outputa a formatted titl t ASCII dump of any 
taction of memory. Output* of utilities <*•* be dlracted to the CUT. 



MF-T1 - MULTI TASK OVB aiOO.OO 

A FLEX compatible HultlpJa Fixsd Taek operating system. Allow* uaer 
definition of region alie for up to tight terminals/tasks and 
aimutaneoua execution of commanda from all termtnal*. 

All toM««ff runs oh ShTPc AtOf with 54- K or more memory and 8' disk. 
Mrirtan in modular aassmbler. ra^uirss FLSX operating ayatem. 
Manuals available, DKS2/VM •JO., Accounting s19., daduct from order. 
Add P»H «?.90t Foraign *S.00, M.T. Stale add salaa tan. No C.O.O.. 
Ban< Check or Money Ordar tol 

WESTCHESTER Appltad Buainesa Svatsna 

Poat Offits Sax 107 

Briarcllff Manor, N.V. 10310 

(9ia)-9^1-3SS2 

FiEI II I lrad*fifTi at Ifrhrunl luim LaPifllanlt r lee. 



* CT-64 






* CT-1024 




* DMA VIDEO ADAPTER 
FOR YOUR TERMINAL 

• DMA (ability to update anyplace on the screen 
directly) 

♦ HIGH SPEED DISPLAY (fast as any video board) 

• KEYBOARD CONTROL (of baud rate and paging 
scrolling) 

* DOCUMENTATION (includes source listing that 
replaces Outee) 

J.BJ. adapter with memory $142.50, J.B.I, adapter 
without memory $129.50. Source Code on Disk $5.00 — 
Tape $3,50 

Provide your system configuration and software. 
Terms: cash, MC, Visa or COD. plus $3.50 
shipping and handling. 

Johnson Micro Computer 

2S07 E. Charleston 
Las Vegas, Nev. 69104 

1-702-384-3354 



62. 



_'68" Micro Journal 



THOMAS INSTRUMENTATION 

THE MACHINE TOOL, INDUSTRIAL SPECIALISTS IN BUSINESS ON A 

FULL TIME BASIS FOR 10 YEARS 

NEW PRODUCT: S-R/R 

48K 2MHz STATIC RAM/ROM CARD 

*24 2K blocks memory mapped on any 2K boundary 

♦uses low power 2016P-2 (2128) RAM and/or 2716 ROM 

♦mix 4K blocks of RAM and ROM 

♦6800 and 6809 compatible 

*use on SS-50 and SS-50C buss 

♦decoded for extended addres&ing 

♦5 volts only 

♦low power consumption (typ. % fx amp with 48K RAM) 

♦gold connectors 

Bare Board $49,00 2716 1MHZ $9.95 2016 P-2 2MHZ $16.50 
\f\ with I6K $250.00: with 32K $375.00: with 48K $495.00 
A/T without memory chips $120.00 
NEW ACCESSORIES FOR 68XX tSERS: 
SS-50/SS-50C EXTENDER CARD $35 00 

SS-30 EXTENDER CARD $25.00 

"Both cards assembled with a built in logic aid & gold edge connectors 
SS-30 WIRE- WRAP/PROTOTYPE BOAR* (board only) $20.00 

♦Pad spacing permits most standard sockets from 8 to 64 pins 
♦Provision has been made for voltage regulators 

FEATURED PRODUCr: SP-I Bare card $49.00 Asm. + tested S195.CM) 

♦A super prototype board *Card design includes 

(3) 6821 6 parallel ports 

(4) 6850 4 seiial ports 

(I) 6840 3 16 bit counter/timers 
which are fullv buffered and decoded 
♦Accomodates a mix of 38, 14 & 16 pin wire wrap sockets 
♦Pad spacing permits most standard sockets from 8 to 64 pins 
MODEM CARD B/C $ 49.00 

special parts kit $195.00 

A/T without extra features $325.00 

♦SUPER CPU assembled with source listing 

without 2K EPROMS (2-2708) $235.00 

♦Monitor in two 2708 EPROMS $ 29.00 

♦CPU bare card. doc. & src. $ 59.00 

♦VIDEO RAM asm. 7x9 chars 64x16 $195.00 

♦VIDEO RAM bare. doc. XtaL src. $ 49.00 

♦PARRALLEL I/O asm 100 I/O lines 

incl. 5 PI As for 10 ports $139.00 

♦PARALLEL I/O bare card & doc. $ 49.00 

♦SS-50 WIRE-WRAP/PROTOTYPE bare $ 39.00 

♦TRANSITION CARD asm. $ 95.00 

♦TRANSITION CARD bare $ 49.00 

DEALERS FOR SWTPC t GIMIX, AND TSC 

♦All Thomas I net rj mental ions cards come with full documentation including software source listings where applicable *AII 
assembled cards are burned in at I50F and fully tested with Gold conn. 4 Bare card prices do not include edge connectors 
♦See previous ads. write, or call for more detailed information. 

THOMAS INSTRUMENTATION 

168 EIGHTH STREET — AVALON, N.J. 08202 (609) 967-4280 

NJ RES. INCLUDE 5% SALES TAX 

CONT. USA INCLUDE $3.00 SHIPPING, CANADA $6.00, FOREIGN $12.00 

MASTERCARD, VISA, and C.O.D. ACCEPTED 

To satisfy in-depth questions regarding our products send $20.00 to receive full documentation , schematics, & source listings for all 

boards currently in production 

68* Micro Journal 53 



A/T with extra features 




$395.00 


Software obj. & src. on 


1 FLEX disk 


$ 10.00 


BACKPLANES AND MOTHERBOARDS 




♦16 position SS-50 




$80.00 


♦12 position SS-50 




$60.00 


* 8 position SS-50 




$40.00 


♦ 6 position SS-50 




$30.00 


* 4 position SS-50 




$20.00 


♦ 8 position SS-30 




$39.00 


**Connectors: 






GOLD $1,60 ea. <M or 


F) 




TIN M $40 ea. F $.50 


ea. 






JUDGE THE REST, THEN BUY THE BEST 

Only GJMIX offers you SOFTWARE SWITCHING between MICROWARE's OS-9 and TSC's 
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging 
utility, and memory manipulation routines. A wide variety of languages and other software Is 
available for these two predominant 6809 Disk Operating Systems. 
You can order a system to meet your needs, or setect from the 6809 Systems featured below. 

JUDGE THE FEATURES AND QUALITY OF GIMX 6809 SYSTEMS 

GlMiX' CLASSY CHASSIS 1 " is a heavyweight aluminum mainframe cabmel with back panel culouls lo conveniently conned your terminals, primers, drives, monitors, 
etc A 3 position keyswtch lets you lock oul ihe reset switch The power supply features a ferroresonant conslanl voltage transformer that supplies BV at 30 amps. + t5V al 
5 amps, and — 15V al 5 amps to insure against problems caused by adverse power Input conditions, M supplies power lor all the boards in a totly loaded sysiem plus two 
5 % " drives {yes* even a Winchester} that can be installed in ihe cabinet The Mother board has fifteen 50 pin and eighi 30 pin slots lo give you Ihe most room for expansion 
of any SSS0 sysiem available 1 1 standard baud rales from 75 to 38 4K are provided and trie I/O section has its own extended addressing to permit Ihe maximum memoiy 
address space to be used The 2 Mhz 6B09 CPU card has boih a time ol day clock with battery back-up and a 6B40 programmable timer, II also eoniains IK RAM, 4 
PR0M/R0M/RAM sockels, and provides lor an opllonal 951 1A or 9512 Anihmelic Processor. The RAM boards use high speed, tow power STATIC memoiy inat is fully com- 
patible with any 0MA technique STATfC RAM requires no refresh timing, no wait stales or clock streichlng, and allows fast, reliable operation. THe sysiem Includes a 2 pen 
RS232 serial Interlace and cables. All GIMIX boards use gold plated bus connectors and are lully socketed GIMIX designs, manufactures, and tests in*house lis complete 
line ol products All boards are twice tested, and burned in electrically to insure reliability and freedom irom Inlant moriatity of componenl parts All systems are assembled 
and then retested as a system alter being configured to your specific order 

S6KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE 

With #58 single density disk controller $2988.59 

With #68 DMA double density disk controller $3248.49 

to substitute Nonvolatile CMOS RAM with battery back-tip. add 300.00 

for 50 HZ export power supply models, add 30,00 

Either controller can be used with any combination of 5" and/or 8" drives, up lo 4 drives total, have data recovery 
circuits (data separators), and are designed to fully meet the timing requirements of the controller I.C.s. 

5 1 /4" DRIVES INSTALLED IN THE ABOVE with all necessary cables 



SINSli DENSITY 



POUHE 



KNSIH 



40 Irxfc (48TP1) jingta sjOM) 
40 Irack (48TP1) OOvD* SMM 
80 1r4Ck <96TP1) sm0Q 

BOIfJCk i%TP<iOouWt 


199680 
399.360 
404 480 
60S 960 


250,000 
500.000 
500.000 
1.000,000 


FvfftfM 
341.424 
718.648 
728.064 

1.456.126 


UiUnttMM 
500.000 

1.000.000 
1,000,000 
2 000.000 


2 lor S7» 00 
2 lor 906 00 

2 10T 906 00 
2 lor 1300 W 



Ctart i tows total 
eaptOv tn lym tor 
?*rfrti 

Contact GIMIX for price and availability of 8" floppy disk drives and cabinets; and 5" and 5" Winchester hard disk system. 

128KB 2Mhz 6809 DMA Systems for use with TSC's UNIFLEX or MICROWARES's OS-9 Level 2 

(Software and drives not included) $3798.39 

to substitute 128KB CMOS RAM with batlery back-up. add 800.00 

for each additional 64KB NMOS STATIC RAM board, add 639.67 

for each additional 64KB CMOS STATIC RAM board, add 988.64 

for 50 Hz export power supply, add 30.00 

NOTE: UNIFLEX can not be used with 5" minifloppy drives. 

QIMIX has a wide variety of RAM. ROM, Serial and Parallel t/O, Video, Graphics, and other SSSO bus cards that 

can be added now or in the future. Phone or write for more complete information and brochure. 

THE SUN NEVER SETS ON GIMIX USERS 

GIMIX Systems are lound on every continent, except Antarctica. (Any users there? if so. please contact GIMIX so we can 
change this.} A representative group of GIMIX users Includes: Government Rmirch and Scientific Organizations in 
Australia. Canada, U,K and in Ihe U.S.: NASA, Oak Ridge, White Plains. Fermllab, Argonne, Scrlpps. Sloan Kelterfng. 
Los Alamos National Labs, AURA. Unlvirsltiei: Carleton, Waterloo. Royal Military College. In Canada: Trier in Germany; and 
in the US,: Stanford. SUNY. Harvard. UCSO. Mississippi. Georgia Tech. Industrial users in Hong Kong, Malaysia. South 
Africa. Germany, Sweden, and in ihe U.S.: GTE. Becton Dickinson. American Hoechst. Monsanto, Allied. Honeywell, Perkin 
Elmer, Johnson Controls, Associated Press, Aydin. Newkirk Electric. Revere Sugar. Hi-G/AMS Controls, Chevron. Computer 
mainframe and peripheral manufacturers, IBM, OKI. Computer Peripherals Inc.. Oume. Floating Point Systems. Software 
houses: Mlcroware. T S.C.. Lucldata, Norpak, Talbot, Stylo Systems. AAA. HHH, Frank Hogg Labs. Epstein Associates. 
Soflwest, Dynasoit. Research Resources U K.. Microworks, Analog Systems. Computerized Business Systems. 

QIMIX Systems are chosen by the Pros 
because of quality, reliability and features. 
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Gimix 

The Company that tfe/rVers 

Quality Elect tome products since 1975 

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312) 927 5510 • TWX 910221 -4055 



EPSON DOT MATRIX PRINTERS 
The Epson MX80 The Epson MX-100 





80-Column 136-Column 

$495.00 $798.00 

MX-70 $375.00 MX-80FT $625.00 

STARWRITER DAISY WHEEL PRINTERS 



Model FP1 500-25 $1775.00 
25CPS 




Model FP1 500-40 $1995.00 
40CPS 



FACTORY FRESH — LATEST PRODUCTION— BRAND 

NEW 

Remex RFD4000 



2 for S1 059.50 
Add: $7.50 each - Shipping and Handling 
Offers quality and features found in drives 
costing much more! ■ Single or Double Den- 
sity ■ Double-sided Drive ■ Door Lock IN- 
CLUDED ■ Write-Protect INCLUDED ■ 90 
Day Warranty ■ Compatible with Shugart 850 
■ Low Power Operation ensures LONGER 
LIFE!! 

REMEX TECHNICAL MANUAI 



8" Floppy Disc Drives 
Double sided . . . 
Double density! ! 

$559.95 

DUAL 8 DISK DRIVE CABINET WITH 
POWER SUPPLY AND CABLE 

$325.00 

rv w ."- "." V.V . ...$9.95 




Cannot guarantee supply will last if paid for by personal check as personal checks 
require 3-4 weeks to clear - Recommend Money Order or Certified Bank Check. 

SOUTH EAST MEDIA WF qEI . 

P.O. Box 794 Chattanooga TN 37443 qnly DATALIFE 
1-615-842-4601 DISKS 
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— HELIX 






THE MAINFRAME rM 

• industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the industry 

• S-64 Bus gives 1 6 Bit Power and 
S-50 Bus Compatibility 

• 10 Main CS-64] Slots 

• t4 I/O (S-30) Slots plus 2 On-board 

• On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power lor two W Disk 
Drives 

• Full Address Decoding for I/O Slots 

• Two RS-232 Serial and Two parallel 
Ports On-board 

• Single Board Construction for 
Reliability 

• Faraday Shielded Bus Lmes give 
Text Book Clean" Signals 

THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
GIMIXandSWTPC 

• Standard 8840 Interval Timer 

• Standard IK Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision for Programmers Console 
68000 

• Standard 8 MHz Operation 

• Memory Management Hardware 

• Provision for Programmers Console 

• 16 Bit Power and 8 Bil Compatibility 

The HELIX™ computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use. 



THE POWER SUPPLY 

• Ferro-resonantTransformer for Line Noise 
and U nder-Voltage Protection 

• Conservative 25 Amps at 6 5 Volts 

• Conservative 5 Amps at * 18 Volte 

• Conservative Component Rating for 
Reliability 

THE COMPONENTS 

• Fully Socketed 

• Gold Plated Bus Connectors 

• Only B Series 68XX Components Used 

• Only Top Grade Logic Circuits Used 

• Industrial Grade Components Throughout 



THE MEMORIES 

DM-64 

• Field Proven 

• Proprietary Memory Control Logic 

• Fully Transparent Refresh 

• Tested at 2 5 MHz Operation 
DM-512 

• 51 2K Bytes on a Single S-64 Board 

• 16 Bit Power and 8 Bit Compatibility 

• Runs in Existing S-50 Systems where 
Physical Space Allows 

• Full 24 Bit Addressing 

• Fully Transparent Refresh 



THE PRICES 

Because of the variety of configurations 
possible, full pricing cannot be grven Rep- 
resentative prices are: 

. 64K 6809 HELIX $1995 

. 64K 68000 HELIX $2595 

• 51 2K 6809 HELIX $4450 

• 51 2K 68000 HELIX $4995 



HAZELWOOD COMPUTER SYSTEMS 



7413 N. Lindbergh, Hazel wood, Missouri 63042 

Dealer and OEM Inquiries Invited We support our Dealers. 



(314) 837-3466 

OplilTlft (ft 9 Trfttfftmnrk of Sc>e«lilic Atlanta 



